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The New 


WILLYS ~ KNIGHT 


New Distinction ~New Beauty ~New Luxury ~and 
NO VIBRATION at any Speed 








ERE is distinction further distinguished 
—the new, improved Willys-Knight Se 
dan. Beauty has been added to beauty. 
Luxury has been added toluxury. Power 
has been added to power. A great car 
made greater! 


Longer, lower, lovelier lines. The radia- 
tor is narrower and slightly higher to give 
the new Willys-Knight that aristocratic sleek- 
ness so marked in the best and costliest cars 
of Europe. A double beading at the waistline 
of the body makes the new Willys-Knight 
look longer and smarter. Heavier crown 
fenders and Fisk balloon tires add the final 
rich touch to a picture of richness. 


Inside, the new Willys-Knight Sedan is all 
luxury and hospitality. The seats have been 
made wider to give all five passengers the very 
limit of comfort. The upholstery and in- 
terior fixtures are in perfect harmony with 
high desire and good taste. 


And even the Willys-Knight sleeve-valve en- 
gine itself has been improved. No funda- 
mental changes have been made—just a num- 
ber of small, but important, engineering re- 
finements that make all the famous advantages 
of the Willys-Knight engine even more ad- 
vantageous. 


This is the only engine in the United States 
that is equipped with the new Lanchester 
Balancer, a unique invention that gives 
Willys-Knight complete freedom from the 
engine vibration so common in motor cars. 
This also is the only type of engine that im- 
proves with use. And the only type of engine 
that never needs carbon-cleaning. And the 
only type of engine that never needs valve- 
grinding! 


More than ever is the Willys-Knight the kind 
of a car cherished by women. Beauty, luxury 
and trustworthiness — all on the same four 
wheels! 


WILLYS-C VERLAND, INC., TOLEDO, OHIO 


WILLYS OVERLAND, INC., have our endorsement. 


Willys-Overland Sales Co. Ltd., Toronto, Canada 
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SKE 
Puts the | 
Right Bearing 


bemait= 
Right Place 





SKF” is linked with a world-wide 
reputation for delivering satisfactory ser- 
vice, and to an investment too large to be 
jeopardized by non-performance of any- 
thing with which it is connected. 

Therefore ERK F provides a super- 
vision of factories throughout the world 
and an international organization for 
scientific research in engineering, manu- 
facturing and merchandising to assure to 
the user a full measure of performance in 
productsendorsed withthe mark Sq 








In The World’s Largest Clock 
Ball Bearings Ease Father Time’s Job 


OUR watch appears like a grain 

of sand compared with the giant 
hands of this clock. They dwarf the 
working-men to mere pygmies and 
yet, because of SKF marked ball 
bearings, they move as easily as the 
finest jewelled timepiece. 


SKF INDUSTRIES, INCORPORATED a 


ATLANTA CHARLOTTE CLEVELAN 
BOSTON CHICAGO DALLAS 
BUFFALO CINCINNATI DETROIT 


1318 








Wherever friction’s toll is to be cut, 
and smooth, frictionless running is a 
prime requisite, there you will find 
SKF marked ball bearings making 
good. No matter how small or big 
the job—SKF puts the right bear- 
ing in the right place. 


165 BROADWAY - NEW YORK CITY 
D EL PASO LOS ANGELES 
HARTFORD PHILADELPHIA 
INDIANAPOLIS SAN FRANCISCO 
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§/ As far as your service needs go each of these 


Autocar branches is the Autocar factory itself 




















Albany Cleveland. NewHaven 

Allentown Dallas New York. 

Atlanta __—s Detroit Norfolk 
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Bronx Indianapolis Pittsburgh -Louis 
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Buffalo Lawrence Richmond Syracuse 
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This service is maintained by one 
The Autocar Sales and Service Company 


organization: 





assured. Thousands of Autocar 
users, individuals and great corpor- 
ations, have learned to make that 


ROM these 46 branches—factory- 
equipped, trained, and con- 
trolled —radiates a further system 


of affiliated representatives and 
authorized service stations. 


Thus the uninterrupted earning 


\ capacity of every Autocar truck is 
‘\ 
Mail “\ 
with your 
letterhead ~* 
The ‘ 
Autocar Co. ‘ 


ome TN 
Plewesendmeyour “EITHER OR BOTH 


0 Gas truck book ~\ 
(0 Electric truck book 





Autocar 


Gas and electric trucks 





assurance one of their permanent 
operating economies. 


The Autocar Company 


ESTABLISHED 1697 


Ardmore. Pa. 






- AS YOUR WORK REQUIRES 





Tue Autocar Co. have our endorsement, In dealing with them please mention ScieNTIFIC AMERICAN. 
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DREAMS 
R. J. T. DICKERSON has sent us a 


postcard from a small mining 
town in Mexico. This town was active 
once. It is not so any more. In the 
town Mr. Dickerson found the volumes 
of the Scientific American for 1868. He 
spent a day reading them. “What a 
world of dreams,” he writes, “you have 
buried since then.” Yes, many dreams 
of men who lived in 68 are dead and 
buried. It is a way with dreams. But 
some are not. Electric lights, tele- 
phones, motor cars, radio! These have 
come alive and stayed. And that, too, 
is a way dreams have. 


GOLD 


HE investigation of the supposed 

transmutation of mercury into gold 
is in full swing. Mercury vapor lamps, 
especially made for us by the best ex- 
perts in America, are running in Pro- 
fessor Sheldon’s laboratory at New York 
University. The mercury in them has 
been purified carefully. We feel sure 
that it contains no accidental trace of 
gold. 

When the test runs are completed the 
lamps will be taken down and the mer- 
cury will be analyzed. If it does con- 
tain gold we shall feel sure that Pro- 
fessor Miethe was right in his claim that 
he succeeded in making gold in this way 
in his laboratory near Berlin. The re- 
sults will be announced as soon as they 
are certain. Meanwhile, we print on 
page 81 of this issue some diagrams of 
atomic structure, including one of, the 
atoms of mercury, the atom which we 
are trying to transmute into an atom of 
gold. 


FACTS 
iy these lines are written the first 
edition of our new list of radio 
sets, published in the January issue, has 
been before the public only a few days. 
We are pleased that a- number of 
readers have congratulated us on it. 
Several radio set manufacturers have 
done likewise. A few have protested. 
We are investigating their complaints. 
If we have done any injustice we will 
correct it. But we will continue to tell 
exactly what we believe to be the facts. 
Radio needs to be de-bunked. Excessive 
claims for the performance of receivers 
are not good for anybody—least of all 

for the radio industry. 


SPIRITS 
M ANY persons have called to our at- 
tention the fact that the little 
snapshot of Houdini which we printed 
on page 385 of the December issue con- 
tains an evidence of a sort of “spirit 
photography.” Among the spots of 
light and dark which constitute the 
image of the trees and foliage above 
and behind Houdini it is possible to dis- 
cern the outline of two faces, formed 
as in the familiar puzzle pictures. 
Needless to say, this appearance was 
not intentional. The photographer, the 
engraver, ourselves and the “spirits” are 
believed to be equally guiltless. We 
blame it on plain luck. 
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In This Issue 


More About the Flettner Rotor Ship 

New facts have been received from Germany about the famous 
sail-less ship, the ship with the two tall stovepipes instead 
of ordinary sails. Mr. Herzog tells on page 82 the details of 
construction, operation and theory of the invention. 


Do Vegetables Grow on Mars? 

Photographs made in California and Arizona indicate that 
Mars has a good deal of air—at least an atmosphere of some 
kind. If this atmosphere contains oxygen there probably is 
life on Mars too. See page 97. 


What Race Produces the Best Men? 


Are the whites better than other races? Is the “white man’s 
burden” a duty or a piece of bunk? If you have a dark com- 
plexion are you therefore inferior? Read the article on race 
and our immigration policy on page 77. 


The Steam Horse Grows Another Lung 

Most steam locomotives have two cylinders. The newest kind 
has three cylinders. It pulls more load. It starts more easily. 
Read the article on page 88. 


We Catch the Cross-word Puzzle Craze 

They say that cross-word puzzles are educational. Undoubt- 
edly they are interesting. All America agrees about this. We 
are joining the procession. Our first cross-word puzzle effort 
will be found on pages 130 and 131 of this issue. 


MORE THAN ONE HUNDRED PICTURES 
Complete table of contents will be found on page 144 


For Next Month 


Is the Auto a Dangerous Weapon? 

More people are killed daily by automobiles than are shot with 
guns. These accidents must be stopped. The question is how. 
Mr. H. W. Slauson represented us at Mr. Hoover’s traffic con- 
ference. He has some ideas about traffic. He will tell them 
in our March issue. 


What Minute Will You Die? 


There is an idea that more people die between midnight and 
one in the morning than at any other time. Is this idea true? 
The Scientific American has investigated over 26,000 deaths. 
The results will be printed in the March issue—out Febru- 
ary 20. 





Can Man Do Without Fire? 
Yes, says Mr. Calvert Townley. Fire was a good servant to 
savages. It is time it was retired. We can do industrial heat- 
ing now with electricity. Factory owners or executives must 
not miss his article next month. 


Other articles on Airships, Radio, The Ferocious Hunting 
Spider, New Inventions, Progress in Astronomy, A New Cross- 
word Puzzle. 


MORE THAN ONE HUNDRED PICTURES 


You will want these articles—also the puzzle. 
Remember, we send you a three-months’ subscription 
for a dollar. 

The time to send us that dollar is now. 


Don’t put it off! 














STEEL 


S our readers will note by the Edi- 

torial Page of this issue, Mr. 
Walker has recovered and is back on 
the job. Mr. Walker is glad, the rest 
of our staff are glad, we are sure that 
you will be glad—so that makes it 
unanimous. 

There are to be at least two more 
chapters of the Story of Steel, which 
ran last year in our columns from Mr. 
Walker’s pen. They will appear soon. 
Mr. Walker will then begin his prom- 
ised series on oil. 


NUMBERS 


HE human mind suffers from an in- 

curable desire to be fooled. If the 
foolishness can be mysterious se much 
the better. Which is apropos of Miss 
McMein who draws pretty girls---in- 
credibly pretty girls—for incredibly 
popular magazines and at incredible 
prices. 

Miss McMein has a piece in the Cos- 
mopolitan about numbers and names. It 
seems that Neysa is not her name at all 

—strange, but we had already suspected 
this—and that it belonged, in reality, 
to a horse. Miss McMein was christened 
Marjorie. But there is a new “science” 
of numerology. This science does things 
with numbers to the letters of your 
name. If the numbers and the name fit, 
all right. But if they don’t fit there is 
only one thing to do. You must run 
forthwith and change your name. 

Marjorie turned out to be wrong. 
Something had to be done. About that 
time Miss McMein met the horse. The 
rest was inevitable. Nowadays, with 
the new name—which fiis the numbers 
perfectly—Miss McMein never suffers 
from sore throat, which used to bother 
her very much indeed. 

Miss McMein draws very well. We 
once knew a horse named Nebuchad- 
nezzar. It’s a good thing he wasn’t 
handy on the fateful day. The human 
mind is fearfully and wonderfully made 
—sometimes. 


THERMOMETERS 
N the fifth of November, 1667, the 


Royal Society met in London. On 
that particular fifth of November the 
chief matter for discussion was a plan 
to procure a good thermometer for the 
use of the Queen of England. That was 
how scarce thermometers were in 1667. 


GONE 

HE Scientific American has suffered 

a great loss. Mr. Cyrus L. Topliff, 
who came to work with us sixty-three 
years ago has laid down his ledgers for 
the last time. The man of longest ser- 
vice among us has said goodbye to life. 
Many of our friends who have visited 
us in our own home will remember Mr. 
Topliff well. For more than fifty years 
our contributors have been seeing Mr. 
Topliff’s signature on their checks. Few 
men have worked so long and so happily 
with one institution as Mr. Topliff did 
with us. None have left a greater sense 
of loss behind them when it came time 
to go. 
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The FEDERAL-KNIGHT. 
A Speedy Business Truck. 
Famous Willys-Knight 
Motor — the engine im- 
proves with use! No car- 
bon to clean — no valves to 
grind — 50% less upkeep. 


$1095 


Chassis f. 0. b. Detroit 


FEDERAL MOTOR 
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Years of 
SUCCESS 





DERAL’S success is of vital interest to every truck user, 
not because of its size alone, but — because of its kind. 
For here is a brand of success that finds its true greatness — 


Not in the dollars and cents the company has made, 
though they have made it financially strong— 


Nor in the fact that the company has made a sub- 
stantial profit each year, protecting the investment 
of every Federal owner— 


Nor in the ever-increasing list of Federal owners 
which has been most gratifying— 


But a success that is great, because during these fifteen years 
Federal owners have received, regardless of model or capacity, 
the highest possible grade of transportation at the least possible 
cost. This is a fact to which owners of Federal trucks will 
readily testify. 


But the significant thing about Federal’s success to you is 
this — all the energies, the vast resources and experience of 
the entire Federal organization is pledged to uphold this record, 
thus assuring you of a truck value unmatched by anyone in 
the industry. 


And conspicuous among the many reasons for Federal’s long 
record of success and progress is the proven ability of Federal 
Trucks to deliver all kinds of merchandise in all kinds of 
businesses at a lower cost per ton mile. 


TRUCK COMPAR, DETROIT 






A 





MOTOR TRUCKS 


Feperat Motor Truck Co. have our endorsement. In dealing with them please mention ScrENTIFIC AMERICAN. 
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Which Races Are Best? 


The First Article of a Series on Immigration 





T may be true that all men are created 
free and equal but the immigration law 
of the United States does not believe it. 
In choosing the new citizens whom we 
will admit to the benefits of our insti- 

tutions and to a share in our natural resources we 

proceed according to the idea that some races of 
men are better than others. 

The yellow race we make an effort to exclude alto- 
gether. Even between the sub-groups of the whites 
we attempt, as our quota provisions make evident, 
to discourage the entry of the dark-whites of southern 
Europe in favor of the blonde-whites or “Nordics” 
of the north. The whole basis of our present immi- 
gration policy, as well as of all policies recently 
proposed, is discrimination between prospective im- 
migrants on the ground of race. 











When one sets out, then, to assemble and assay 
the scientific facts which bear upon our immigration 
policy the first facts to be collected ought to be, it 
is evident, the facts about the races of mankind. 
What races really are the best, either for future 


By Albert A. Hopkins 


Associate Editor 


citizenship or for other things? Are the Nordics 
really better than the dark-whites or are they worse? 
Which races will blend successfully with our present 
population and which will not? What are the 
essential differences between the races? How did 
the different races originate and what are the rela- 
tions, biological and otherwise, between them? It 
is questions like these which the modern statesman, 
intent to solve our immigration difficulties, is asking 
the scientists to answer. 


There Is No Pure-bred Race 


Unfortunately but few of these answers are ready. 
Among all the domesticated animals man is the one, 
it seems, about which we know the least. Yet there 
are three things about present-day humanity which 
it does seem possible to say. None of them is espe- 
cially flattering to our racial pride. 

The first is that there is no such thing in the 
modern world as a pure-bred race. The “pure Nor- 
dic” idea is a myth. 

The second is that not one scrap of real evidence 


exists to prove that any one race is potentially abler 
or more honest or more intelligent than any other 
race. The “white man’s burden” may be laid down 
any time with a clear conscience and with no fear 
that we are deserting our duty to the world. 

The third is that racial mixture—even to what we 
would shrink from as extremes—seems much more 
likely to be beneficial to civilization than the re- 
verse. 





Within the limits of a single brief article it is 
impossible to marshal all the evidence which sup- 
ports these three conclusions or to do full justice to 
the arguments which have been urged, more or less 
cogently, for or against them. It may be said, how- 
ever, that the facts on which these three conclusions 
rest have been discovered, in the main, during that 
remarkable advance of knowledge about ancient, 
prehistoric humanity which has resulted from the 
excavations and museum studies of the last four 
decades. 

The foundatiens of our modern immigration dif- 
ficulties were laid by Central Asian savages more 





From a moral by Charles R. Knight. Courtesy of The American Museum of Natural History 
EVEN IN THE PREHISTORIC DAYS THE TRIBES AND FAMILY GROUPS WERE OF MIXED RACE 
Many small groups of men and women like those depicted by Mr. Knight in this drawing seeped out of Asia in the New Stone, or Neolithic Age and formed the first settled population 


of Europe. Previous men had been merely hunters. 
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From & drawing by Mr. Arthur T. Merrick 
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THE ORIGINAL HOME OF MAN WILL BE FOUND, MOST SCIENTISTS AGREE, IN ASIA 


Each great migration that gave rise to what we call a “race” already contained people of many different bloods. 


than a hundred thousand years ago. It is not im- 

possible that the solution of these difficulties will 

be found in the careful study of the lives and bodies 
and relations of these same long-forgotten men. 

The older geographers were accustomed to divide 

the white, the black, the 

It has been appar- 


mankind into five races: 
yellow, the brown and the red. 
ent for years that this classification is unsatisfactory ; 
indeed, that it is impossible, although it persists to 
a considerable extent in the public mind. Its impos- 
sibility lies in the fact that the differences between 
There are 
What are 
y of the Turks anid Lapps, who are white 
yet have distinct Chinese-like traits? Are the African 
What are the 


these five so-called races are not sharp. 
yeliow-brown races and black-white ones. 


we to say 


pygmies negroes or a separate race? 


Esquimaux ? 


The Brief Moment of History 


The fact is that no exact classification of races is 
possible. Mankind forms one great family. Inside 
this family it is possible to distinguish ten or fifteen 
groups which differ more or less sharply from each 
the Negro, the Chinese, the American Indian, 
the Jew, the blonde-white or Nordic, the dark-white, 
the “blackfellow” 


of the Pacific, the Esquimaux, and so en. 


other: 


of Australia, the brown islanders 
There 
are many blends between these groups. The separa- 
tions between them are not sharp; indeed, it is only 
the extremes which are clearly distinct at all. That 
is the present-day racial picture of the earth. 

ft has been the picture during all of that brief 
moment of the earth story that we call historic time. 
tut this historic time covers less than ten thousand 
years. Man has been on earth, essentially in his 
present bodily form, for at least a hundred thousand 
years, possibly for five or six times as long as 
this. 
world politics, go back into this dim and distant 
prehistoric period when the great drama of the 
peopling of the earth was just beginning to unfold. 

The first act of this drama was played, we believe, 


The origins of races, the roots of our present 


among the mountains and highland plains of Central 
Asia. It was here that the prehuman ape-men learned 
to walk erect, acquired the grasping thumb and 
finger of the human hand, began the development 
of that marvelous collection of little grey cells which 
forms the brain and which sets man apart, utterly 
By some 
thousand 
Somewhere 


and forever, from all the other animals. 


one hundred thousand or two hundred 
years ago all this was accomplished. 
in Asia creatures who were clearly men were alive 
and active on the earth. 

We have not yet found the bones of these first 
men. The recent American expeditions to Asia have 
had this for their object. 


It was a long time ago, the first men 


Perhaps they will succeed; 
perhaps not. 
were probably never very plentiful, only some happy 
accident will give us their actual remains. 

We already 


know a great deal about the ape-man cousins of 


This does not matter very much. 


these first men. The main lines of human evolution 
may be considered known: Asia as the place of 
human origin is highly probable; the fact of man’s 
development out of lower ape-like creatures is un- 
questioned by any modern scientist of note, Mr. 
William Jennings Bryan to the contrary notwith- 
standing. 


Climate Rules Complexion 


Exactly how these first men diverged into the 
different races of modern times is by no means so 
certain. We know that men, like other animals, are 
much modified by the conditions under which they 
live. In the sunlit tropics the human skin grows 
darker and the hair apparently grows short and 
kinky. In the dimmer days and longer nights of the 
north the skin grows white and the hair long and 


blonde. Nobody knows why this happens but it 
does happen. Many similar modifications are 
known. These facts provide a clue, we believe, to 


how the races may have originated. 
In the Asian homeland there has never been much 
food to spare. Within historic times there have 


More mixture occurred as the migrations met and fused 


rolled out of Asia over the rest of the world the 
successive human waves of the Hittites, the Persians, 
the Goths, the Visigoths, the Huns. Eastward, in the 
same period, swept the tide of Mongols. Famine 
them all. Always Asia is the mother of 
Always the mother drives her peoples out, 


drove 
peoples. 
from time to time, to conquer other lands where food 
is easier to come by than it is at home. 

Now this short part of the drama that history has 
seen is probably little different in essentials from 
the long preceding part about which history tells us 
nothing. From the very beginning there have prob- 
ably been groups and tribes of men who emigrated 
Asia. In between the greater waves and in 
that probable less pressing period before the greater 
waves began, a thin trickle of humanity has seeped 
slowly out of the mother country, adding its leaven 


out of 


to the growing population of the world. 


Black Men Were the First 
Here is our mechanism for the creation of the 
In very ancient times, for example, a wave 
of peoples probably swept out of Asia to the south 


races, 
and west. Travel was slow in those days and to say 
that they “swept” out is possibly less accurate than 
to say that they crept out. For millenniums, perhaps, 
they advanced slowly through the tropical lands 
along the southern coast of Asia, the eastern coast 
of Africa. These tropical lands left their marks of 
black skin and kinky hair. The result is the negro 
race. 

Millenniums later another wave of peoples rolled 
out toward the east. These people had, or acquired, 
a yellow skin, coarse black hair, the slant eyes of 
the Chinese. Hence the original yellow race. An 
offshoot from this eastward, yellow-skinned migra- 
tion resulted, probably, in the main strain of the 
American Indian. 

Still later, but yet far earlier than any scrap 
of recorded history, Asia began to disgorge the 
successive waves of peoples whom we include in our 
own race of whites. 
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Races have originated, then, by the slow altera- 
tion, under force of climate and other circumstances, 
of successive migration waves out of Asia. Possibly 
the stock left behind in Asia changed between suc- 
cessive migrations. In any event, each wave of 
migrants encountered different conditions when it 
got outside. All these changes have worked together 
to make the diversity that exists today. Every few 
centuries the pot of Asia boils over. Each froth 
that runs out is a slightly different human froth. 

Since the very first millenniums of this process the 
peoples who have erupted out of Asia have not found 
an empty world which they could occupy at will. 
Instead they were confronted with a world already 
too well filled. Hence the appeal to the sword, 
followed, in time, by some kind of racial fusion 
between the conquerors and the conquered. For 
more than a hundred centuries, then, the world has 
been a laboratory for mixing and blending races. 
In historic times we have full records of many ex- 
amples. In prehistoric times we have evidence, 
although less unmistakable evidence, that the same 
thing was going on. 


Skulls Provide the Clue 

One result -of this is the conclusion that racial 
mixture is no new thing in the world. America is 
not the first “melting pot.” Indeed, there is ample 
evidence that no race anywhere in the world has 
kept itself unmixed with strains of other races who 
left Asia sooner or later than it did. 

A short time ago Professor Roland B. Dixon of 
Harvard University tested some of these ideas by a 
strictly scientific method. He collected all the 
human skulls that he could find, both modern and 
prehistoric. He measured the relative dimensions 
of these, what are called the indices of height, width, 
length and-so on, commonly used by anthropologists 
as one of the criteria of race. In addition he col- 
lected all the similar measurements which had been 
made by other anthropologists. He set down all this 
data and compared it. 

One of his most remarkable conclusions was that 
every race, no matter in what part of the world, 
showed evidences of mixture with other races. Many 
of the American Indian skulls showed negro-like 
characteristics. Some of the negro skulls were more 
or less like the Chinese. Many white skulls showed 
traces of the admixture of Chinese or Negro or 
American Indian blood. 
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From ‘‘Fossil Man in Spain,’’ copyright, 1924, by the Hispanic Society of America 
PORTRAITS OF YOUR ANCESTORS 
At the left are shown prehistoric human symbols from 
Spanish caves. At the right are painted pebbles with 
similar designs 
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The most probable explanation of this, an explana- 
tion which is supported by a vast array of other 
evidence, is that during the long period of man’s 
presence and migrations on earth all of the races 
have been more or less mixed with each other. 

Consider Professor Dixon’s analysis of the 
peopling of America with the races which fused to 
form the American Indians. The first to arrive, he 
believes, were successive waves of a negroid people 
and a people whom he calls the “Caspian” race. 
Both were long-headed. The Caspians were prob- 
ably one of the ingredients, by the way, of the much 
later Nordics, developed around the shores of the 
Baltic Sea in North Europe. For even the famous 
Nordics are a racial blend. 








We Need an Immigration Policy 


Our present immigration law is admittedly 
a makeshift. A better law is urgently needed. 
To be really better it must be based on facts— 
not prejudice. 

In this article Mr. Hopkins has told you some 
of the basic scientific facts about the baseless 
bugaboos of race inferiority and race mixture. 

In later articles other experts will discuss the 
economic side of immigration, the menace of 
cheap labor—if it be a menace—the proper 
administrative machinery for the control of 
immigration, all the fundamentals of this press- 
ing American problem. 

If you have ideas of your own about the 
proper American policy, or if there are certain 
facts which you especially want to know, write 
and tell us so. 




















Following these two early migrations into America 
came a wave of round-headed people of much the 
same type as those now found in the mountain 
regions of Europe and sometimes called the Alpine 
type. Finally there came a seepage of mongol-like 
people more or less closely related to the present 
Asiatics. Even other racial elements seem to have 
filtered into America and to have left their traces 
in the nature of the Indians. 

These Indians, the men whom Columbus found 
here when he came, were merely a blend of all these 
earlier types, more or less modified, of course, by 
the climate and the natural conditions under which 
they lived. The red skin was merely a blend, we 
believe, of yellow, black and white, doubtless modi- 
fied in some fashion by the characteristic American 
complex of light and air and sun. 

It has even been suggested, with no inconsider- 
able reason, that American conditions will redden 
any skin in time and that the whites who live on 
this continent for ten thousand years, if any do live 
for so long, will end as ruddy as did the previous 
population which we have displaced during the past 
four hundred years. 

However this may be, the white race is already 
as blended as any other. In our ancestry, as in that 
of the American Indian, we can trace the elements 
of early negroid races, of the Australian savage, of 
the same Alpines who helped to settle America, of 
mongols, of half a dozen others. Among the an- 
cestors of every American business man one could 
find, it is safe to say, every important racial element 
of prehistoric times; every type of human animal 
in the world, from the Chinese philosopher to the 
savage chieftain of a caveman tribe. 

This is the argument for our first conclusion, the 
conclusion that there is no such thing as a pure-bred 
race—not even a pure-bred individual—in the mod- 
ern world. All of our so-called races are already 
blends. Why should we be afraid of further 
blending? 

From this argument, too, it is easy to see that no 
great case can be made for any superiority of certain 
races over other races. The great peoples of the 
past have not been of pure race. All of them have 
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been, like us, the products of slow but effective 
racial mixture. 

At the last meeting of the American Philosophical 
Soviety in Philadelphia two scientists argued pro and 
con the problem of whether or not the white race is 
superior to the negro. The argument was incon- 
clusive. It had to be. It is almost certain that. both 
of the gentlemen in question, as well as the assem- 
blage of distinguished scientists who listened, had 
both white and negroid elements in their ancestry, 
in their blood, in the very bones of their heads like 
those which Professor Dixon measured. — 

To talk of menaces in racial mixture is equally 
absurd. If racial mixture could have ruined man- 
kind that ruin would have been completed many 
millenniums before any scribe set down one word 
of history. Indeed, a degree of racial mixture seems 
actually to be stimulating to human intelligence and 
human enterprise. 


Shall We Let Down the Bars? 

It was a mixed race that baked bricks in the plains 
of the Tigris and Euphrates and built the walls of 
Babylon. It was another mixed race in the Valley 
of the Nile that dug the stones which went to make 
the Pyramids. It was a third mixed race which 
forged the power of Rome, another which lit that 
Grecian torch of learning that still burns in the 
minds of men. If it be these things that mixed 
races do let us have more, not less, of racial mixture 
in our world! 

Does it follow, then, that we should let down the 
bars of our immigration law, that we should admit 
anyone, urging the most diverse peoples to come 
and mix with us, to help us eat up what we have? 

By no means. This is an article about race and 
immigration. There are other factors of the prob- 
lem; economic factors, religious factors, educational 
factors. Some of these the Scientific American will 
discuss in later articles of this series. It may be that 
these other factors are more important than racial! 
ones. 

But it is important to know why we decide as we 
do. And it is worth while to see, as a first pre- 
liminary to the scientific study of the problem, that 
racial differences are much less sharp and rigid 
than we have been accustomed to imagine. The 
most diverse of races are but our cousins who left 
the ancestral Asian roof-tree a little earlier or a 
little differently than we did ourselves. 

















From **Fossil Man in Spain,’’ copyright, 1924, by the Hispanic Society of America 
A PREHISTORIC BEE MAN 
This ancient rock painting from a cave in Spain appar- 
ently represents a man gathering honey. The flying crea- 
tures are presumably bees 
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Specially drawn for the Scientific American by Mr. Arthur T. Merrick 
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AMONG THE GREATEST MARVELS OF THE ATOM IS ITS EXTRAORDINARY SMALLNESS 


The simplest kind of atom is the atom of hydrogen gas. This atom contains only two 
particles; a tiny nucleus and one electron, which revolves around the nucleus much as our 
earth revolves around the sun. Both the particles themselves and the orbit of the electron 
are so small that if enough hydrogen atoms to make one layer on the surface of a pinhead 


were enlarged to the size of men and formed fifty abreast into a parade, it would take over 


10,000 years for all of them to pass by. Yet, small as it is, most of the inside of the atom 


is empty space, as you can see by the comparison of the electron with a baseball, as Mr. 
Merrick has illustrated it above. 
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Specially drawn for the Scientific American by Mr. Arthur T. Merrick 


The atoms of other chemical elements differ from the hydrogen atom in having larger 
numbers of electrons revolving around the atomic nucleus. ‘The diagrams at the top of 
this page illustrate the numbers of orbits in the ten simplest atoms. Helium has two 
electron planets, Lithium has three, Beryllium has four, and so on, up to Neon which has 


THE TEN SIMPLEST ATOMS AND ONE OTHER THAT IS NOT SO SIMPLE 


ten. The ten diagrams are drawn approximately to scale. At the bottom is a diagram 
(on a much larger scale) showing the number of electron orbits in an atom of mercury 
It is by knocking one of these electrons out of the mercury atom that we hope to make 
gold, as described in the Scientific American for December, 1924, 
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More Facts About the Flettner Rotor Ship 


The Constructional, Operating and Theoretical Data for This Remarkable and Novel Sailing 
Ship, Some Illustrations of Which Were Presented in Our Last Issue 


mIHE veil of secrecy which has surrounded 
= = 





the details of the new rotor sailing ship 
invented by Herr Anton Flettner and so 
much discussed in the newspapers and 
technical periodicals of the entire world 
was lifted recently by the inventor himself in an 
address before the German Society of Naval Archi- 
tects. In this address Herr Flettner summarized the 
experimental work which led up to his invention, 
described in detail the operation of his ship, illus- 
trating the whole with motion pictures, and laid his 
ideas in full before the engineering world. 


Hert 


made a name for himself by the so-called Flettner 


Flettner is an engineer who has already 


rudder, now used extensively in Germany and 


abroad. In the present investigation, however, his 
primary object was to increase the efficiency of the 
sailing ship. He was of the opinion, in the begin- 
ning, that the application of modern aerodynamics 
could not fail to produce improvements in the sail- 
ing vessel. Here, however, he encountered disap- 
pointment. 

Sails made of thin metal proved superior in the 
matter of effective momentum but were too top- 
heavy and too dificult to manage to be of practical 
use. After testing all the possibilities in this direc- 
tion Herr Flettner embarked, ultimately, on an 
entirely new line of research. His starting point was 
the so-called Magnus effect, named after the famous 
Berlin scientist Magnus who proposed as far back 
as 1853 a theory, now rejected by many, in explana- 
tion of the well-known side deflection of an artillery 


projectile rotating around its axis. 


Air Friction 
for example, a cylinder is placed 


Effects Due to 

If an object, 
vertically in a current of air it will be encircied by 
If this cylinder is 
motion it is discovered that the air 


the latter equally on both sides. 
given a rotary 
current deviates strongly to the one side on which 
the circumference of the cylinder is moving with 
the current. This is explained by the increased air 
friction on the one side and diminished air friction 
on the other side due to the rotation of the cylinder. 


Another way of stating this theory is to say that 


Pacific and Atlantic 





THIS IS THE TRIAL SHIP FITTED WITH FLETTNER ROTORS 
The brig Buckau of 600 tons carries two revolving towers of sheet-steel, each 52 feet high and 10 feet in diameter. 
The rims at the tops of the towers are important 


By H. O. Herzog 


Consulting Engineer, Berlin, Germany 





Dr. Alfred Gradenwitz 


HERR 


ANTON FLETTNER 
Well-known German marine engineer and inventor of the 
new method of ship propulsion by wind 


air rotates with the 
cylinder. On the side where the rotation of the 


because of friction a film of 


cylinder is counterwise to the current of air this 
film of air produces congestion and consequent pres- 
sure. On the other side it produces suction. 

A force thus results acting on the cylinder at right 
This 


fact was well known but was considered of no prac- 


angles to the direction of the current of air. 
tical value. Mr. Flettner claims the merit of having 
discovered that the force thus produced can assume 
under certain circumstances, a considerable magni- 
tude, by far surpassing the propelling power of 
wdinary wind pressure on the same cylinder or 
other object when the object is at rest. 

These tests have revealed the fact that the force of 
suction on the one side of the cylinder when it is 
rotating is much larger than the force of pressure 
on the other side. The algebraic sum of these two 
which sum is equal, of course, to the difference in 





be ee 
Dr. Alfred Gradenwitz 


air pressure against the cylinder on its two sides—is 
the force which serves to propel the ship equipped 
with Herr Flettner’s rotating towers or “rotors.” 

The magnitude of this force varies with the ratio 
between the circumferential speed of the rotating 
cylinder and the velocity of the wind. When these 
speeds are equal this ratio is 1 and the propulsive 
force created by the Magnus effect is equal to the 
lateral wind pressure against the cylinder. — As the 
speed of the cylinder increases, the propulsive force 
increases also until it reaches a maximum when the 
ratio of the two speeds is approximately 3.5 to 1. 
At this maximum, the propulsive force caused by 
the Magnus effect is approximately ten times as 
great, Herr Flettner reports, as is the direct pressure 
of a wind of the same velocity against the stationary 
cylinder. 

For example, in a wind having a velocity of thirty 
feet a second (about twenty miles an hour) and with 
a cylinder having a circumferential speed 3.5 times 
as great, or 105 feet a second, the propulsive force 
will be approximately ten times greater than the 
force against a sail having the same cross-section as 
It should be emphasized that the cylin 
der speed is the circumferential speed, not the speed 
of rotation. 


the cylinder. 


Inventor Could Not Obtain Support 

This astounding increase of wind pressure due to 
the rotation of the cylinders does seem to justify the 
enthusiasm acclaiming the Flettner invention as the 
discovery of a new power. So unexpected was the 
discovery and so fantastic did its practical applica 
tion seem, that the inventor encountered a good deal 
of scepticism when trying to enlist help to carry on 
his work and to put it into practice. This was not 
mentioned, of course, in Herr Flettner’s paper but 
it is an open secret that he found in the whole of 
Germany hardly anyone whom he could convince of 
the feasibility of his invention, much less someone 
It was only with the help of Dutch 
capital that the inventor could complete his tests and 


to finance it. 


proceed to practical trials. 
trials that the 600-ton brig 
Buckau was bought, her rigging removed and. re- 


It was for these 





SMALL MODEL USED FOR FIRST TESTS 


This small model, only a few inches long, had pasteboard towers 
rotated by clockwork. 


Vote the threads showing wind direction 
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The metal cylinder mounted on the small carriage is rotated by an electric motor. The 
carriage then moves across the wind 


placed by the Flettner equipment. This consists, 
first of all, of two round, tapering standards, 
mounted in the place of the masts. These act as 
supports for the rotors. The rotors are vertical 
cylinders, 52 feet high and 10 feet in diameter. These 
cylinders have a sliding bearing at the base and 
another one at about two-thirds of the cylinder height 
above the deck. The cylinders are made of steel 
sheets, 4/100 inch thick, strengthened internally by 
steel webs. Inside the cylinders are two inspection 
platforms, over the bearings. 
through manholes. The inventor further pointed to 


the possibility of increasing the propelling power of 


These are accessible 


the vessel by making the cylinders of corrugated 
sheets. 

The cylinders carry at their tops a rim projecting 
about fourteen inches. This rim has a special func- 
tion. It preserves the pressure and suction zones 
extending lengthwise on the respective sides of the 
cylinder and prevents these zones being penetrated 
by outside air from above. 

The projected area of this whole super-structure 
feet. 
which the two cylinders produce under wind pressure 


is about 940 square The propelling power 


. , u aval ae ' — 
if rotated at a ratio of 3.5 (in which “u” is the 
- 


circumferential speed of the cylinders and “v” is 
the velocity of the wind) equals that of two sails 
with a combined area about ten times as large, that 
is of 9,400 square feet. The inventor stated that on 
the trial runs with the Buckau a speed of nine miles 
an hour has been achieved in a wind of medium 
force. It was stated 
merely that the cylinders rotated at a speed of 100 
This corresponds to a cir- 


Exact data were not given. 


revolutions per minute. 
cumferential speed of 53 feet per second and for the 


above relation of 3,5 the velocity of the wind 


would be only 15 feet per second, which makes the 
stated ship speed look highly improbable. How- 
ever, more data will doubtless be available soon. 


Revolving Power from Diesel Engine 
Power for the rotors is provided by two direct- 
current, shunt-wound electric motors, each of 11 kilo- 
Both motors are reversible and operate 
Power 


watt rating. 
at 220 volts and 750 revolutions per minute. 
is supplied by a two-cylinder Diesel engine rated at 
15 horsepower. This engine may be directly con- 
nected, it is stated, to a screw, when it serves to 
propel the ship in the usual fashion, although at a 
slow speed. Storage batteries may be used to take 
the current from the generating system when not 
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AN EASY WAY TO SHOW THE MAGNUS EFFECT AN OLDER SUGGESTION FOR A WIND-POWER SHIP 
This model, built by J. Smit in Holland in 1890, was intended to operate by a windmill 


which was connected, in turn, to the screw 


needed, and supply it to the rotor motors later on 
when it is needed. 

A special study has been made, the inventor said, 
of the important problem of stability under heavy 
wind pressure. The weight of the whole super- 
structure is now 20 tons, the cylinders alone weigh- 
The complete former rigging 
of the vessel weighed 35 tons. Curves were shown 
comparing the wind pressure on a close-reefed rig 


ing three tons each. 


and on Flettner’s rotor stacks, both when at rest and 
in motion. According to these curves the wind 
pressure on the two stacks combined when at rest 
is only about half that on the corresponding close- 
reefed sailing rig. Herr Flettner explains that cir- 
cular stacks of such large diameter produce less 
wind pressure than thinner objects like ropes, spars, 
yards and masts, totaling an equal projected area. 
If the cylinders rotate, the wind pressure increases 
The peculiar fact has been found, 
however, that after reaching a force of about 5,000 


in a steep curve. 


kilograms per square meter (about seven pounds per 
square inch) at a velocity of 40 feet per second, the 
wind pressure does not increase further but remains 
almost stationary. 











Redrawn from ‘*The Engineer’? 
DIAGRAM OF THE MAGNUS EFFECT 

The wind and the rotation being as shown by the arrows 

to the left, the excesses and the deficiencies of air pres- 

sure are as indicated by the plus and minus signs. The 
other arrows mark the resultant forces 


Herr Flettner stated that by using light metal like 
duralumin for the superstructure, the weight of the 
equipment over deck can probably be reduced to 
one-half of its present weight. The question of 
stability is one, Herr Flettner said, which is com- 
pletely under control, as the wind pressure on the 
stacks is a function of their revolving speed. Should 
the ship become too cranky in heavy storms all that 
is required is to reduce the rotation of the cylinders 
or to stop them entirely. 


As a matter of fact the pictures presented to the 
audience showing the trial trips of Flettner’s ship 
showed it riding on an even keel in rather a stiff 
breeze when all other sailing craft in the 
were noticeably heeled over. This 
however, to the fact that the force of wind pressure 
on the Flettner ship acts at a right angle to the 


icinity 


may be due, 


direction of the wind, as has already been explained. 
A wind dead on the beam, therefore, has the same 
effect as a quarter wind in an ordinary sailing 
vessel. As the force of the wind pressure then acts 
in the direction of the longitudinal axis of the ship, 
there is no pressure at all on either side. 

The navigation of the ship is simple. -It is not 
steered with the rudder alone. The rotors are con- 
trolled from the bridge and take an important part 
in it. To turn the ship in the wind the front rotor 
is stopped and the rear one reversed. The 
ship can be reversed instantly by reversing the rota- 


whole 
tion. Deviation from the course can be corrected by 
adjusting the relative speed of rotation of the two 
cylinders. The practical limit for tacking was stated 
to be three and one-half points. 


What Will She Do in a Storm? 

There .are, however, a number of obvious disad- 
vantages. The rotating speed of the heavy and gigan- 
A part 
from the doubt of how these cylinders will behave 


tic circular stacks surely has its limitations. 


in gales, with an enormous pressure thus created on 
their bearings, it is extremely uncertain that their 
circumferential speed can safely be kept three and 
one-half times as large as the velocity of wind in all 
kinds of weather. 

It appears, therefore, that the ship cannot fully 
utilize strong winds. It is further handicapped in 
light weather on account of its comparatively low 
rigging. Another disadvantage seems to be that the 
wind pressure acts at right angles to the direction 
of the wind. In a course dead before the wind the 
propelling power would be almost nil. The ship 
would then have to tack or to run with cylinders at 
rest using their projected area as sails. 

After-beam winds, in the case of the Flettner ship, 
produce the same effect as before-beam wind in ordi- 
nary craft. The most favorable wind is one dead 
on the beam. The quarter winds correspond with 
before-beam winds. 

Further developments will show how these disad- 
vantages, of which there are many more than sug- 
gest themselves at first sight, can be overcome and 
how fully they are counter-balanced by the merits of 
the invention. 
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Our Point of View 


Misleading the American Public as to the Navy 





HE present agitation over the supposed 
weakness of the American battleship 
fleet, as determined by the Washington 
Treaty, is nothing more nor less than a 
discreditable attempt to fool the Amer- 
Apart from its serious effect in stirring 





ican public. 
up that very spirit of international suspicion and 
strife which the late President Harding attempted 
to allay by the Treaty, this agitation takes on a very 
serious aspect because of the cumulative evidence 
that its source is to be found in the American Navy 

not in the whole American Navy, thank God, but 
in a, let us hope, very small minority. 

Ever since the Treaty was completed the American 
public has been told either directly or by implication 
“raw deal” at that Con- 
ference, and that not only was the 5-5-3 ratio never 


that the United States got a 


established but that we came out of the Conference 


with our fleet considerably less in power and 
efficiency than the British fleet and not so very much 
stronger than the Japanese. Now, the American 


fleet is the property of the American people, paid 
for by their money; and the personnel of the fleet 
has been educated and its salary is paid out of the 
pockets of the American people. Hence, when the 
government, as in the case of the Washington Treaty, 
has inaugurated a definite policy, it is the duty of 
the officers of the navy to endeavor to follow that 
policy through to the very letter. 


Our Fleet Is Not Inferior 

When, as in the present case, a considerable body 
of these officers endeavors to fool the public by tell- 
ing them that they possess a fleet inferior to that of 
Great Britain, and but little better than that of Japan, 
they are not only violating the spirit of the great 
school at Annapolis at which they were trained, and 
the traditions of the navy in which they serve, but 
they are doing a most injurious dis-service to the 
American nation. 

The writer, after thirty years close study of our 
navy, during which he has endeavored so far as his 
pen might serve, to support the navy in its effort to 
get adequate appropriations, and has lived in the 
touch with its personnel, claims to have 
acquired a rather acute perception of the difference 
between a naval article written in the navy and one 
written by an outside layman; and he is free to 
confess that, during the years which have intervened 
since the conclusion of the Washinzton Treaty, he 
has been greatly disturbed by his conviction that the 
propaganda to discredit that Treaty has been written 
very largely in the navy itself, and when it has not 
been so written, has found its source of inspiration 


closest 


therein. 


America Got No “Raw Deal” 

Now, by way of counteracting this misinformation, 
we beg to state that it is our opinion, and always has 
been, that so far from America getting a “raw deal,” 
we came out from that Conference with the strongest 
battleship fleet of the three powers concerned, with 
a decided superiority on all but one point of com- 
parison over that of Great Britain. This conviction 
is based on the following facts: 

First; in the vital matter of age, the average age 
of the first ten ships of the United States Navy is 





five years; whereas that of the British first ten ships 
is 8.2 years; and it is well understood in naval circles 
that there is a steady depreciation of a ship as the 
years pass by. 

Second; the average displacement of the first ten 
ships of our navy is 32,120 tons; whereas the average 
displacement of the first ten ships of the British 
Navy is 27,762 tons. There is no truer measure 
of the value of two ships than displacement. One 
designer, in distributing a ship’s displacement, will 
favor heavy batteries, another heavy protection, an- 
other elaborate underwater subdivision; and another 
high speed and so forth; but, ir ‘he total result, a 
ton of displacement is of about equal value among 
first-class navies as built by the world’s best de- 
signers. So here, also, we find the United States 
holding a big lead of between 4,000 and 5,000 tons 
per ship. 


We Have Five, the British Have No 
Post-Jutland Ships 


Thirdly; the battle of Jutland taught many lessons, 
and the British gave to our designers everything 
they learned in their four-and-a-half years of fight- 
ing. We have embodied this and our own information 
in our first five ships, and three of them (of the 
Maryland class) have five separate hulls as a pro- 
tection against disruption by the torpedo. The re- 
cent tests of the Washington which failed to be sunk 
by below-water detonations of high explosives, 
proves that these first five ships are practically un- 
sinkable—they are true post-Jutland ships. On the 
other hand, not a single ship of the British embodies 
the full lessons of the Jutland fight; they were built 
before that fight. It is probable that few, if any, 
of them have better under-water protection than the 
Ostfriesland which was sunk by a single large bomb 
dropped from an airplane. 

Fourthly; in the matter of guns—we are speaking 
now of the two fleets as they actually exist today, 
and do not include the Nelson and Rodney now 
building—our first ten ships carry twenty-four 16- 
inch guns and eighty-four 14-inch guns, making a 
total of 108. The first ten British battleships carry 
only eighty 15-inch guns, a weapon greatly inferior 
in range and power to the 16-inch. Moreover, in the 
whole 18 ships of the United States fleet of battle- 
ships there are 192 main battery guns. In the 
British fleet of battleships, as it stands today, there 
are but 160 heavy guns with twenty-eight on the four 
battlecruisers. On the completion of the Nelson and 
Rodney the British will have eighteen 16-inch guns 
to our twenty-four; and since they must scrap four 
of their older, 10-gun ships, the totals in heavy guns 
will be United States 192, and British 166. 

Thus far in our consideration of the first ten ships 
of each fleet we have established a decided superiority 
for the American fleet. As to the other eight ships, 
there has been more misleading—we had almost 
said silly—propaganda sent broadcast through the 
daily press than in respect of any part of this dis- 
reputable controversy. We have heard a great deal 
about the disparity in range, and we have been told 
that the superiority of two or three thousand yards 
of some of the older British ships over our older 
ships is such that we should be hopelessly beaten in 
an engagement. The smallest range of the older 
of our ships is about twenty to twenty-one thousand 


yards, and we most emphatically assert that the ex- 
perience of the fighting of the great war, and even 
the theoretical developments of target practice since 
the war, fail to give any reason to expect that ships 
of the future will fight at anything like twenty 
thousand yards range. As we have noted recently 
in these columns, Admiral Beatty had an advantage 
of some three or four thousand yards over the Ger- 
mans. Nevertheless, at the Dogger Bank fight he 
did not fire a shot until he was within eighteen thou- 
sand yards, and in the battle of Jutland where he 
had the same advantage, he did not open fire until 
the same range of eighteen thousand yards was 
established; moreover, most of the fighting of the 
battle of Jutland was done at ranges of from twelve 
to fourteen thousand yards. It is all very well to 
go out in calm weather under the clear blue skies 
of the Caribbean or the Western Pacific coast, and 
open up on a target at twenty to thirty thousand 
yards, correcting the range by one’s own airplanes, 
flying unmolested above the target ship, but it will 
be quite another thing to attempt the same thing 
in the precarious weather which exists on all the 
seven seas, and when our spotting planes are tied 
up in a fierce dog-fight with the planes of the enemy. 
Not one day in fifty will afford weather for that 
kind of fighting. As at Jutland, the contending 
fleets will draw in until the “spotters” on the mast- 
tops can, so to speak, see the whites of each others 
eyes, as they watch and record the fail of the salvoes. 


Our Older Ships Not Obsolete 


But no attempt to fool the American public as to 
the inefficiency of our fleet equals the statement that 
several of our older ships are obsolete because on a 
certain occasion they were able to make only ten 
knots, due to faulty boilers. If this was so, it was 
a great reflection upon the engineering staff of the 
home navy yards and of the ships concerned. Boilers 
eight or ten years old should be in practically as 
good condition as when they were new. If not, how 
came it about that the old Mauretania, carrying her 
original Scotch boilers seventeen years old, was re- 
cently able to go out and break a record of fifteen 
years standing by steaming over the Atlantic at 27.25 
knots? If our boilers are deteriorating for want of 
funds for repairs, let us lay off two or three ships 
instead of attempting to keep the full fleet in com- 
mission, and so have available out of our $300,000,- 
000 or more annual appropriations sufficient funds 
to keep this vital element of the ships in first-class 
condition. 


Agitation Endangers World Peace 

Finally; we repeat, and we defy successful con- 
tradiction, that the American battleship fleet today 
is more powerful and, if properly maintained, is 
more efficient than any other fleet afloat. And we 
take this opportunity of expressing the hope that the 
government will see to it that this misleading, most 
dangerous and unprofessional agitation is entirely 
suppressed. If investigations are to be made, we 
suggest that the government might find it to its 
advantage to look into the activities of the Office of 
Naval Intelligence during the years which have in- 
tervened since the gathering which formulated and 
put through the Washington Treaty. 

J. B. W. 
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e in- Some Radio Mysteries Which the Eclipse Investigation May Help to Explain 
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Ihe shaded strip on this map shows v 


Scientific American reaches our sub- 
scribers the long-heralded eclipse of 
Che date is Satur- 
24. <A 
table for the period of totality is printed here. 


f you live in 


the sun will be on. 





day morning, January time 
or near the zone of totality, within 
which zone the sun’s light will be entirely cut off 
for two minutes or less, and if you are at all in- 
terested in doing scientific work yourself, you have 
doubtless planned long before this just what observa- 
tions you will carry out. 

A number of cooperative investigations, all of 
them possible without extensive training or compli- 
cated equipment, are engaging the efforts of thou- 
sands of interested persons in the eclipse area. One 
of these is the determination of the exact position of 
the edge of the shadow path, as requested by the 
The coupon for 


American Astronomical Society. 


where the eclipse will be total. 





At the center of the strip the 


totality will last about two minutes 
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| The Time Table 


in and near the shadow. 
All times are given in Eastern Standard Time. 


will be one hour earlier. 





| Montauk Point, L. 1. ........ 


This table gives the approximate time of the be- 
ginning of totality as calculated for a number of cities 


For 


places that use Central Standard Time, the local times 


Duration 

Beginning of Totality 

of Totality in Minutes 
I ee 9:02 A.M 04 
Iron Mountain, Mich. ....... 9:03 A.M » 
I, SN, ck dnd pad édmedun 9:04 A.M 19 
Stratford, Canada ........ 9:05 A.M 18 
OE AD Pree er 9:06 A.M 18 
ASE Me tivvanienedeus 9:07 A.M 19 
mere, H.W s écccasddtiesss 9:08 A.M. 14 
OS errr or 9:09 A.M. 18 
New York City (northern part) 9:10 A.M. 5 
Poughkeepsie, N. Y. ........ 9:11 A.M. 19 
New Haven, Conn. .......... 9:12 A.M. 20 

9:12 A.M. 20 


described in detail in our January, 1925, issue, is 
reprinted in the present issue on page 139, 

Another investigation is that of radio transmission 
during the eclipse, as arranged by the Scientific 
American with the collaboration of several broad- 
casting stations and a large group of radio listeners 
who have registered with us. 

This, too, was described in detail in our January, 
1925, issue and similar descriptions have appeared 
in many newspapers in the eclipse zone. 

If you have not seen these descriptions and if it 
is still not too late for you to arrange to help, get 
a copy of our January issue at a library or book 
store, or telegraph us to send you our eclipse pages. 

The map and time table on this page will show 
you when and where to begin your observations. 

If you make observations of any kind relating 
to the eclipse send your report to the Editor of the 
Scientific American, 233 Broadway, New York City. 











reporting the results of these observations, as 





We will see that they reach the proper agency. 








HOW THE ECLIPSE IS CAUSED 
The moon gets between the sun and the earth, casting a complete shadow which moves 
along a narrow strip as the earth revolves 





WHAT THE ECLIPSED SUN LOOKS LIKE 


Around the black disk of the moon is the marvelous fringe of light or “corona” that 
astronomers will travel miles to see 
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USE THE PROPER TOOL 
This man used a piece of rusted out pipe in- 
stead of a solid bar. In such cases the burden 
of proof is not always with the man but with 
the supervisor who fails to see to it that the 
proper tool is available 


WHERE BAD HOUSEKEEPING PREVAILS 


The man on the left is shown in the act of tripping over a piece of 

wire thrown on the floor by some thoughtless worker and left there 

b, an even more thoughtless one. The wire is holding his foot ina 
position to be run over by the wheel of the truck 


HEEDLESSNESS AND NEGLIGENCE 


Two parties were concerned in the kind of care- 
lessness this picture portrays. The man is un- 
mindful of the fact that his foot is under the 
floor of the runway and the man who con- 
structed the platform failed to board up the end 
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Watch Your Step! 
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THREE KINDS OF THOUGHTLESSNESS 

In the first place the man should be pulling the truck instead of pushing it. 

Then it would be unnecessary for him to look over the load. In the second 

place he has piled the load too high for safety and in the third place the 

safety committee has neglected its duty in recommending the removal of the 
unnecessary post in the runu ay 


DANGER AHEAD 


po? <6 


“Look where you’re going Go where 

you're looking!” is a good slogan to 

keep in mind. In preventing accidents, 
everyone counts 


FEET WERE NOT MADE FOR BRAKES 
Proper methods are most necessary when handling heavy objects on hand 
trucks. The picture illustrates how a man was injured when he tried to 
brake the wheel of the truck with his foot. In handling such heavy objects, 
blecks should be placed behind the wheels or, failing that, a mechanical brake 
should be installed on the truck 


COOPERATION NECESSARY 
A combination of care on the part of the crane- 
man in the cab overhead and the man on the 
pile stacking boxes for shipment would save 
trouble here. A slip on the part of either will 
result in a dangerous fall for the “Hooker” ‘ 


i ia we ee 
LOOK BEFORE YOU STEP 


The man pulling the hand truck did not look around before stepping 
out into the gangway and the tractor driver failed to sound his 
signal when he saw the man working behind the piles of flasks. 
Cooperation works 


wonders in preventing unnecessary accidents 


A FIRM FOOTHOLD NEEDED 
Indicates carelessness on the part of the man 
wheeling the barrow and also the man who failed 
to cover the pit completely so as to give the man 
a firm foothold. The man wheeling th 


barrou 
failed to balance his load properly 


The above photographs were taken under the supervision of W. F. Sterne, Safety Engineer for the American Radiator Company 
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Courtesy of American Locomotive Company 


Is the Steam Horse to Pass Away? 


One New Type of Locomotive Has Three Cylinders Instead of Two. 


Its Advantages May Keep 


Steam at Work on Our Railways in Spite of Competition from Other Forms of Traction 


en 


OW many times have you heard people 
| say that within a few years something 
wholly different and better will take the 
place of the steam locomotive? “It is 
only a matter of time,” they tell you, 





“when those who want to see a steam locomotive will 
have to visit the National Museum.” And these 
people believe what they say. 

If you ask a railway official what he thinks about 
it, the chances are his answer will run something 
like this: “Well—you and I need not worry about 


that change during our lifetime.” And this man, 
too, believes in what he says. 

Is the railroad man too close to his daily work 
to have perspective? Is he simply impervious to 
new ideas, or, is the man who thinks the steam loco- 
motive is a hang-over from a by-gone age indulging 
in snap judgment? 

There are those who know all about the marvelous 
evolution which the steam locomotive has recently 
gone through, but there are many more who know 
only that it has grown very much larger than it 
used to be. 

The fact is, that from year to year with a steady 
increase in size or weight, the locomotive has also 
been improved in its overall efficiency. 





By Albert G. Ingalls 


To illustrate, let us make a comparison between 
a representative large locomotive of twenty years 
ago and a representative large one of today. Back 
in 1904 there was a new type of locomotive on the 
Pennsylvania Railroad known as the 2-8-0 class. 
These engines weighed ninety-seven tons and devel- 
oped 1,000 horsepower. Therefore, it took 200 
pounds of locomotive to develop one horsepower. 

Today the Pennsylvania Railroad has a type of 
engine called the 2-10-0 class weighing 185 tons 
which develops 3,500 horsepower. Therefore, it 
now takes only 105 pounds of locomotive to develop 
one horsepower. Two hundred pounds against 
about one hundred pounds—here is a gain of almost 
one hundred percent and this gain certainly cannot 
be credited merely to the’ increase in size of the 
locomotive. It is a gain in quality as well. 

Again, take the modern locomotive from the point 
of view of thermal efficiency, that is, the amount of 
ear-pulling work that can be got out of the pound 
or ton of coal burned under the boiler. Since 1904 
the thermal efficiency of the modern reciprocating 
locomotive has increased by over fifty percent. That 
means that a ton of coal now goes as far as a ton 
and a half went twenty years ago. 

These two great outstanding gains in overall effi- 
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Courtesy of Railway ard Locomotive Engineering 


DIAGRAM OF TRACTIVE FORCES 
The dotted curve represents the pulsating tractive forces of the two-cylinder locomotive. 
The black line curve represents the much steadier tractive force of the three-cylinder 
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locomotive. Thus, by the use of the third cylinder the mean tractive power is raised 
from the dotted straight line to the solid straig/:¢ line 



































ciency were made during a phase of the evolution 
of the locomotive when there were two ways to get 
more locomotive results. One way was to make the 
locomotive larger, the other was to make it better. 

Today, however, we have reached the practical 
limit in locomotive size. Therefore the logical thing 
to expect in the future is a still more pronounced 
evolution in locomotive quality. This is the only 
remaining outlet for efforts directed toward making 
the locomotive draw more freight. 

Just what accounts for the general, overall efh- 
ciency increase of the past two or three decades is 
one of the things that is hard to put your finger on. 
By that I mean there is no one decided cause, but 
many. Here are some of the factors, placed pur- 
posely in shuffled order since there is much disagree- 
ment concerning which ones are the most important. 

Superheated steam 
Pre-heated feed water 
Improved valve gears 
The thermic syphon 
Forced-feed lubrication 
The booster 

Improved boiler design 
The firebrick arch 

The three-cylinder engine 


Just what, in a few words, is superheated steam 
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ELEVATION AND PLAN OF NUMBER 5000 


The outside cylinders are omitted from this drawing. 
the center cylinder in order that its connecting rod might clear the front axle. All 
three cylinders are identical in bore and stroke and all three take steara at the same 
Thus, Number 5000 is not a compound locomotive 


Nine degrees slope was given to 
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and why is it better than plain steam? In the old- 
style engine without superheat you simply filled the 
boiler partly full of water, built a fire in the firebox 
and you got steam. In a superheating locomotive, 
instead of conducting the wet steam from the boiler 
straight to the cylinders, it is run through a pipe 
to a coil situated where it gets some of the waste 
heat that used to go up the smokestack. There it is 
heated still more. The steam will continue to get 
hotter and hotter, but it cannot take up any more 
water because it is no longer in the boiler where 
there is water for it to take up. You can go on 
heating this steam until the pipes in which it is 
conducted glow red. This is superheated steam, and 
when you now conduct it to the cylinders of the 
engine you not only get very much more work out 
of it, but you discover that it no longer condenses in 
the cylinders thus possibly causing all sorts of 
trouble there. Modern reciprocating locomotives 
superheat the steam up to 600 degrees, Fahrenheit. 

The feed water pre-heater uses waste heat from 
the exhaust of the engine to warm up the water 
before it is put into the locomotive boiler. The 
saving thus made is perhaps five percent. 

The thermic syphon is a new attachment to the 
boiler but it has already been applied to some fifteen 
hundred modern locomotives. By providing a return 
path or circuit, permitting the water in the boiler to 
keep circulating past the hottest part of the fire, it 
promotes efficiency through promoting faster evapo- 
ration of the water into steam. 

Forced feed lubrication, of course, simply does 
for the locomotive what it does for your motor car, 
it helps cut down friction losses. 

The booster is an interesting attachment which 
has been developed since the war. It is simply an 
auxiliary engine consisting of two cylinders mounted 
on the pair of trailing wheels under the rear of the 
locomotive. It works only at low speeds where 
extra boosting is needed for starting heavy trains or 
helping them climb steep grades. The booster adds 
about twenty percent of extra muscle to the locomo- 
tive. 

The firebrick arch is a sort of baffleplate consisting 
of an arch of firebrick built across the firebox in 
such a position that it holds back the flame so that 
it can evaporate more water into steam. 

Perhaps the most significant of our modern 
locomotive advances is the first successful develop- 
ment in America of the three-cylinder locomotive. 

There is nothing deeply involved or complicated 
about this new development. Simply, instead of the 





AN INCONGRUOUS COMBINATION 
Railroading togs and the editorial tortoise-shell-rimmed 
spectacles caused consternation among the Lehigh Valley 

Railroad employees 
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two cylinders which one finds on the average loco- 
motive there are three. These three cylinders are all 
practically alike, they all use steam at the same 
pressure and there are three evenly spaced power 
thrusts in each direction. 

The three-cylinder locomotive is in no sense a 
compound engine. Two of its cylinders are placed 
identically as the cylinders are placed on the ordi- 
nary two-cylinder locomotive, but there is an addi- 
tional cylinder in the center, its connecting rod 
attaching to a crank bearing in the center of one of 
the drivewheel axles. 
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HAVE YOU EVER RIDDEN A LOCOMOTIVE? 


The three cylinder engine rides much easier because 
its moving parts can be balanced much better 


The advantages of the three-cylinder locomotive 
are: more power, steadier pull, greater economy in 
the use of steam and more economical combustion 
of the fuel. 

Nearly everyone is familiar with the reason for 
the advantage the six-cylinder automobile engine 
has over the four-cylinder motor. The overlapping 
power strokes give a more uniform torque or twist 
to the crankshaft. The same principle applies to 
the three-cylinder locomotive. This even torque is 
especially valuable for starting heavy trains, as it 
takes more power to start a train than to keep it 
going. The addition of the third cylinder also per- 
mits an earlier cut-off which effects a saving in steam. 

The purring exhaust results in a much steadier 
draft on the fire than is the case where the more 
pulsating draft of the two-cylinder locomotive is 
used. This promotes fuel economy. 

At the time when this article is being written there 
is just one of these locomotives, designed and built 
as such, in operation in America; but so successful 
has been the operation of that one locomotive that 
the eyes of every railroad official in America have 
been on its performance since it was put in use on 
the Lehigh Valley Railroad a little over a year ago. 

The noted Number 5000 was built by the American 
Locomotive Company at Schenectady, New York, 
and is running every day of the week over the moun- 
tainous grades of Eastern Pennsylvania on the Lehigh 
Valley main line. On that line, one of the most 
important of all trains is the train that brings a 
part of New York’s daily supply of milk from the 


89 


farms of Pennsylvania and Western New York. That 
train must get through on time, rain or shine, and 
it is run on a passenger schedule, the time for ‘its 
run over the mountains being but six minutes slower 
than that of the famous Black Diamond Express. 

Late in September, 1924, I went to Sayre, Penn- 
sylvania and rode Number 5000 to Mauch Chunk, 
145 miles southeast of Sayre, the run taking four 
hours. I found the Lehigh Valley officials more 
than pleased with the performance of this new 
marvel, and that feeling extended to the men who 
had direct charge of it. I met with a great surprise, 
not only with regard to the demonstrated high effi- 
ciency of the three-cylinder locomotive and its re- 
markable performances in starting heavy trains on 
steep grades and its lower fuel consumption, but 
especially its ease of riding. 

This locomotive is really a large passenger engine. 
Her drivers are nearly six feet in diameter, her 
weight is 185 tons, her boiler pressure is 200 pounds 
per square inch, and her tractive effort or pull is 
64,700 pounds. 

I asked the road foreman of the division on which 
Number 5000 makes her daily run what the saving 
in coal, due to the use of the three-cylinder locomo- 
tive, amounted to. “Well,” said he, “you can figure 
it this way. Before we got Number 5000 it took 
one engine and one helper to haul this train. The 
three-cylindered Number 5000 now hauls it alone 
and hauls it with less delay. We burn about seven 
tons of coal for the run. The two-cylinder locomo- 
tives that used to haul this train used about two tons 
more than we do.” 

Based on the remarkable performance of Number 
5000, which has been ridden, studied and closely 
observed by railroad officials who during the past 
year have come for the purpose from all over the 
country, more three-cylinder locomotives are being 
built by the manufacturer of Number 5000 for the 
Chicago, Rock Island and Pacific Railroad; for the 
Louisville and Nashville Railroad; for the Southern 
Pacific Railroad; for the Missouri Pacific Railroad; 
ten for the New York, New Haven and Hartford 
Railroad and five more like Number 5000 for the 
Lehigh Valley Railroad. 

When it is remembered that railroad men are 
positively hard boiled when it comes to spending 
money on innovations of unestablished merit, or on 
stunts and notions, it begins to look as if Number 
5000 were destined within a few years to be regarded 
as the forerunner of a great advance in American 
locomotive practice. 





THE FAMOUS NUMBER 5000 
To get a clear photograph showing the head of the third 
cylinder and its piston valve, these parts were painted 
white for the occasion 
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HROWS A TON OF STEEL ROADS OF BUILDING BLOCKS CONQUER SAND 


2 gun is one of two at Fort Tilden, New York In Imperial County, California, is this highway made of bolted timbers 
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FLYING SKATES GIVE NEW THRILL KEEPS TAB ON FARMER’S FIELDS AIR FLIVVER CARRIES FAMILY 
Ball-bearing, rubber-tired skates with large wheels per- This tabulator is used by experts of the Department Recent German progress in the design of small air- 
mit fast cross-country racing in newest German sport of Agriculture in making surveys of crop condition craft is evidenced by this plane 
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Ger aad Ki-ctric : Wide World © Henry Miller 
WINDOW ADMITS FULL SUNLIGHT HOW FAR WOULD YOU WALK FOR THIS? COMPASS DOES NOT USE MAGNETISM 
These panes of clear, fused quartz permit pas- Central European gardeners are developing great skill This is the earth inductor compass developed by 
sage of the active ultra-violet rays in decorating hedge-rows in this unusual way the Bureau of Standards 





Coartesy of Beyer, Peacock & Co., Ltd. 


THIS LOCOMOTIVE DRIVES FROM BOTH ENDS AND HAS A JOINT IN THE CENTER 
On the New Cape Central Railway of South Africa a combination of high grades and sharp curves necessitated the design of this special locomotive Fi 















1925 





FEBRUARY, 1925 SCIENTIFIC AMERICAN 











OT a = oi . oh a She Ss od = ; 
“ids . a8 ES OES i BS OO 


34 wit ing i Illustrated London News 
; LATEST LODGING HOUSE PROVIDES EQUINE COMFORT A ROMAN LEGIONARY’S MAP 

In this new hotel for horses in Berlin the guests may even take an airing on the balconies This fragment with list of marching stages was discovered near Damascus 
3 





Pacific and Atlantic 
NEW CABLE BREAKS SPEED RECORDS 
The cable recently installed between Long Island 
and Italy will carry 1.700 letters @ minute 








FISH SCALES GIVE AID TO BEAUTY 
Expensive artificial pearls are now made by coat- 
ing beads with a solution made from herring scales 
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Gilliams Service 






UTILIZING POOR LITTLE BUTTERFLY Wide World peel, alee = Be Bip RE 
The above lace-like tray is made up entirely of butterfly wings in all their INVENTOR W ALKS ON WAT ER ' / 
beautiful colors Seamless tubes made in the shape of thick skis 
: permit rapid movement over the water 





Wide World 
CLAY PIPE TO TEST EINSTEIN 

The University of Chicago will test relativity by 
light rays through a vacuum in pipes 
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} EARTH QUIVERS TO BE RECORDED IN NEW YORK AIRPLANES TO BE SHOT FROM SHIPS 

Father John S, O'Connor of Fordham University is to have charge of a new seismic station installed The Navy Department has installed on the U.S.S. California one of the new 
to keep earthquake records in the area of New York City catapults by which a seaplane can be launched from the deck 
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Leading a River Across the Desert 


The Newest Plan of Los Angeles Engineers to Provide More Water for that 
Enterprising Metropolis 





m|INETEEN years ago a flourishing and 
progressive Southern California hamlet, 
with a population of nearly 200,000 
souls, proceeded to vote bonds for 
$25,000,000 for what was looked upon 
by many as a crack-brained scheme to build about 
250 miles of aqueduct to convey water from a river 
of the High Sierras. 

The water supply, which was found adequate 
when the first Spanish soldiers had founded the 
hamlet and called it by the poetical name of “Our 
Lady Queen of the Angels,” was derived chiefly from 
the small and varying stream rising in some springs 














northwest of the city, and known as the Los Angeles 
River. It had been proving steadily inadequate as 
the city grew, until the needs of the municipality 
compelled the ranchers living in the region drained 
by the little river to stop all pumping for irriga- 
tion and to let their crops go hang. 


City Threatened by Drouth 

So Los Angeles voted the bonds. Her engineers 
built some 250 miles of aqueduct across desert and 
mountains, and the city sat back, satisfied that the 
stream of clear, cold, mountain water would take 
care of her needs indefinitely. 

This year of 1924 finds the same city of the angels 
conspiring with other Southern California cities to 
end an impossible situation from the water stand- 
point and to build nearly three hundred miles of 
aqueduct across a burning desert in order to bring 
the waters of the muddy and far-off Colorado River 
into the fertile valleys of Southern California. 

This year is the driest on record since records 
first began, not only from the standpoint of actual 
rainfall! during this and the two years preceding, but 





By Captain Edward C. Crossman 


because there are so many more people to use what 
water is available. 

The hamlet has grown from its 200,000 to more 
than a million, and the outside towns and the coun- 
try have grown in proportion. Town after town has 
climbed into the Los Angeles band wagon to get its 
share of the Owens River water supply and thus end 
an insufferable condition. 

With San Francisco reaching steadily southward 
for its share of the Sierra water supply, and Los 
Angeles threatening to convert the Owens River 
Valley into a desert through its ever-growing de- 
mands on the water supply of that region, the end 
is in sight of the growth of any country depending 
on the Sierra streams for its supply. 

So surveyors have plodded south eastward, and 
the muddy, wild, rampaging river dividing Cali- 
fornia and Arizona is in danger of being invited over 
into the fertile coast valleys of Southern California 
across the worst desert and wildest mountains in the 
United States. 

While the precise spot of the intake on the great 
river has not been settled upon, the various tentative 
routes converge at the foot of a wild, rocky, treeless, 
desert range known as the Chocolate Mountains at 
the north border of the Colorado desert, where the 
water has to be lifted over a summit 1,400 feet higher 
than the intake of the river. This means a pleasant 
little desert jaunt of from 80 to 100 miles. 

Once lifted over the top of this desert mountain 
range the muddy water will meander along the 
western slope of the San Bernardino Mountains, of 
which the Chocolates are merely an extension, for 
some sixty miles more when it will turn southwest 
and dive under the San Jacinto range in a tunnel 
now planned to be some thirteen miles long. 





Running northward on a high line to keep above 
the country to tap the aqueduct, the water will hug 
the foothills above San Bernardino and Redlands 
and then flow westward to the Los Angeles supply 
reservoirs, caring for the needs of the many towns 
in the valley between the orange towns in the San 
Bernardino valley, and the final distribution close 
to the sea. 

The greatest need for the muddy waters of the 
wild desert river is, of course, among the neighbor- 
ing towns to Los Angeles, her own Owens River 
supply still being adequate for her present needs. 


Sixty Miles of Tunnels 

Building the Owens River Aqueduct was child’s 
play compared with the Colorado project. Starting 
at 4,000 feet the aqueduct dropped neatly and easily 
down the desert country to the reservoirs around 
Los Angeles, less than a thousand feet above the sea. 

There were some tunnels to be built, some sixteen 
miles of them, some steel siphons and some reser- 
voirs, a pretty hefty engineering project in itself, but 
easy in comparison with the project of hoisting the 
waters of the Colorado from its already low level 
of around 250 feet over a mountain range a quarter 
of a mile higher than the intake and then carrying 
out this increased elevation for a couple of hundred 
additional miles. 

The project includes thirty-five miles of tunnel 
in crossing the Chocolate Mountains, about fifteen 
miles of tunnel in crossing the north end of the San 
Jacinto range and another ten miles above Red- 
lands, the mild total of sixty miles of tunnel. 

Engineers approach the Colorado with their hats 
in their hands, if they have any considerable ex- 
perience with the stream. The difference between 
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conduits must cross 


herding a little creek like the Owens River into an 
aqueduct and driving the Colorado into one, is that 
little difference between shooing a sheep into a 
corral and trying to punch a rogue elephant into 
the same opening. 

The elephant may decide to go through, but is 
quite likely to tear down most of the fence in the 
process, if he doesn’t take apart any nearby buildings 
into the bargain. 


Wild River Broke Banks 

Quite a few years ago the wild river happened to 
look around and notice that certain presumptuous 
white men had made an opening in its banks and 
were taking some of its brown water down a series 
the 
Imperial Valley, below sea level, and much below 
It happened that this valley 
and the Salton Sea basin was the old mouth of the 
river in the days when the sea ran that far to the 
north. So the mighty stream inserted its shoulders 
into the modest little intake and gave a couple of 
heaves, and a couple of days later the entire flow 


of ancient channels and artificial canals into 


the river, of course. 


of the Colorado was tearing down into the Imperial 
Valley, which was several million feet per day more 
than the valley needed or had the least use for. 

It required the entire resources of the Southern 
Pacific, of government engineers and aid, and the 
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THE DESERT LIFE-SAVING STATIONS 


Holes dug in the sands at favorable places now furnish the 


desert waters 


VALLEYS THROUGH WHICH THE AQUEDUCT WILL Rt N 


Few deserts in the world are drier and more dangerous than those which the new 
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water 


prompt action of a Roosevelt to subdue this wild 
river and crowd it out, and shut the intake gates in 
its face once more. In the meantime much of the 
valley went under water and the railroad, well up 
on the foothills of the Chocolate range, had to take 
up its tracks or abandon them and make for still 
higher land. 

From an engineering standpoint it is probably the 
worst river in this country, suffering as it does from 
a complication of a devilish disposition, a tremen- 
dous silt flow, a heavy current, ever-changing banks, 
and sudden floods that may raise it six feet over 
night. 

The water in its lower stretches, where the South- 
ern California Canal would be taken out, is about 
the color of cafe au lait, without much lait. It 
makes the Missouri resemble a pellucid and spark- 
ling brook, which the Missouri is not from any ordi- 
nary standards. Parties having ambitions to drink 
the waters of the Colorado, draw off a bucketful, let 
it stand a half hour, and then drink the liquid-half 
remaining. The other half will grow the cotton 
or the melons which make the Imperial Valley 
famous, and which soil was brought in originally 
by the same river. 

Because of this heavy silt content, settling basins 
have to be built and constant work is necessary to 
keep them and the canals free from the deposit. 


i 
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IS THIS HOW THE INDIANS MARKED WATER? 


Throughout the desert ancient signs like these are found near water holes, perhaps 
markers left by prehistoric travelers 


THE WATER SUPPLY THAT LOS ANGELES PROPOSES TO OBTAIN 
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The heavy current and the violent and sudden 
rises in the river make it necessary for the engineer 
to watch his step as to where he goes cutting into 
the banks of this pleasant stream. Ancient residents 
along its bank allege that it will climb a tree to get 
Certain it is that 
no ordinary mild dam and ordinary cana] departing 


around a dam or other obstacle. 


from its banks is a safe scheme. 


Wet Water Is All They Ask 
The safe the 


river is confined in rocky walls to prevent its cutting 


intake, therefore, must be where 
around the ends of the impounding dam or crowding 
into the little canal and carrying destruction to the 
country along it. There is not much danger of its 
climbing, unaided, over the 1,400-foot elevation of 
the Chocolate Mountains and washing the mayor of 
Los Angeles out of the city hall, but there is danger 
of a poorly chosen intake site being wrecked or 
silted up. 

The water will, of course, lose most of its silt on 
the long trip to the terminus of the canal, but in its 
highest moments it will not remind any citizen 
drinking it, of the water just taken from one of 
nature’s sparkling and chill springs. ,The point is 
that it will be wet and germ-free, and this is all 
that is asked of water by the denizen of Souther 
California. 





This view of the Colorado River in flood shows how vast a supply will be available if the engineering difficulties of 


the project can be solved. 





Much of this water is now unused anywhere 
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Can We Prevent Aerial Holocausts? 


The Second of a Series of Three Articles on the Probable Future of Giant Dirigible Airships 





(f * sIHE greatest danger of dirigible operation 
x ; 

i *4 : | is generally supposed to be fire—the 

| oa : | oublic invariably connects the dirigible 

| rete | with an explosion destroying crew and 


= j 


Yet during the 
war the British flew 2,500,000 miles in hydrogen- 


ship instantaneously. 


filled airships with but one fire in the air, and that 
And the 
likewise lost but one ship through fire in the air 

bullets. It is such 
as the structural failure of the R-38 and 
with fire 


on a new, experimental ship. Germans 
discounting fires due to enemy 
accidents 
the Roma 


aggerated importance to fire as a cause of accident. 


afterwards which give an ex- 


The Constant Fear of Fire 
Fire prevention is nevertheless one of the main 
problems. of the designer of an airship and the 
constant preoccupation of its crew. Every part of 
the ship bears the For 
example, the automatic gas valves of the inner bags, 


impress of this anxiety. 


placed low down are protected by ventilating shafts 
leading the escaping gas vertically upwards clear 
of the Great efforts are made to keep the 
gasoline system tight and to prevent accumulation 
Another 
is provided in the use of “slip 


ship. 


of gas vapor in the great central corridor. 
measure ol safety 
tanks” for the gasoline which can be immediately 
released in case of emergency. The cars containing 
the gasoline motors, guns, wireless and other sources 
of fire are kept well away from the envelope and the 
gas tanks: 

Since it is the motors and gasoline system which 


zas leaking into the gondolas is fatal. 


constitute the greatest danger, the greatest efforts 
are now being made to develop an engine burning 
as kerosene, with a higher flash point, 


oils, such 


fuels that it is impossible to set alight with matches 


or even burning paper in an open pool. 





By Alexander Klemin 


Professor of Aeronautics, New York University 
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| The Spark of Death 

1 wisp of smoke drifts out into the corridor 

| of a hotel. Someone shouts fire. Alarms 
sound. Ina moment there are engines, ladders, 

| brave and experienced firemen to aid the guests 

|| to safety. 

{nd yet the ambulances must take away, all 

|| too frequently, what is left of three or four 

| unfortunates who were trapped. 


How much more terrible is fire aboard an 
air liner! Nothing underneath. Overhead a 
giant firecracker filled with instantly explosive 
gas. A single nail in someone's shoe may strike 
the spark that sends ship and men hurtling 
downward to their doom. 


Vo wonder that aeronautical engineers have 
spent time and money—even lives—combating 
this devouring hazard of the skies. What they 
have done Professor Klemin tells in this au- 
thoritative article. 




















The main difficulty in using high flash-point oils, 
is that it is impossible to atomize them in the simple 
manner in which a carburetor atomizes gasoline. 
In a Diesel engine the difficulty is solved by raising 
the fuel and air to a tremendous pressure, and inject- 
ing it at the top of the stroke where the high tem- 
But 
tremendous 500 
pounds per square inch—mean a correspondingly 
high efliciency, such engines with their heavy com- 
pressors must be too heavy and bulky for airship use. 

A very promising line of inquiry now being pur- 
sued in the United States is the injection of fuel 


perature of the cylinder produces auto ignition. 


while the pressures used—over 





through an orifice at a pressure of 10,000 pounds 
per square inch. The jet of fuel enters the cylinder 
at the top of the stroke with tremendous power. 
There is complete vaporization and auto ignition. 
Since there is auto ignition there is no need for 
spark plugs and no danger of pre-ignition. Conse- 
quently, the air itself can be raised to a compression 
ratio of 10 to 11, with a corresponding increase in 
efficiency. Since only the small volume of fuel is 
itself compressed outside the cylinders, bulky air 
compressors are avoided. This system may, there- 
fore, offer a very promising solution. 

It may also be possible to use heavy oils, but with 
the addition of a special mechanism for vaporizing 
and refining the fuel before putting it into the 
engine, thereby making use of the present high state 
of development of the gasoline engine and still using 
the safer fuel. 


Five Percent of Air Explodes 

There is, therefore, a good hope of substituting 
non-inflammable fuel for gasoline. There still re- 
main two inflammable elements; the hydrogen and 
the fabric. 

The use of helium, of course, removes the dangers 
of hydrogen. But how dangerous is the hydrogen 
itself, which seems to inspire an almost superstitious 
terror in the present day? Setting aside the possi- 
pility of attack by hostile aircraft, the danger of 
primary gas fire is small. It is only when hydrogen 
becomes mixed with air so that more than four and 
a half percent of air is present that there is sufficient 
oxygen at all for the hydrogen to become inflam- 
mable. In the modern airship great care is taken 
to keep the percentage of impurity below this value. 
It always takes a good sized spark to ignite hydro- 
gen, and it is only hydrogen escaping from the en- 
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velope that is in real danger of being set on fire. 
Ventilation in the corridor and the vertical shafts 
previously mentioned minimize this danger. There 
is some slight possibility of spontaneous combustion 
of escaping hydrogen. The results of thorough in- 
vestigation by German authors show, however, that 
pure hydrogen passing through a vent cannot be 
spontaneously ignited. Ignition will only occur if 
small dust particles are admitted with the hydrogen. 
The use of filters removes this danger. 

With proper precautions it may be said that hydro- 
gen is not likely to be a primary cause of fire. But 
on the other hand if a fire due to the gasoline system 
occurs, it will burn away the fabric and the escaping 
hydrogen will undoubtedly explode. Also in case 
of structural failure as in the R-38, failure entailed 
the bursting of the gas bags and an explosion. 

The case as between hydrogen and helium in re- 
gard to fire may, therefore, be summarized as fol- 
Hydrogen is not likely to be the primary 
cause of fire. But if the gasoline system ignites or 
structural failure intervenes, the destruction of the 
ship will be comparatively slow with helium, in- 
stantaneous with hydrogen. While the hydrogen is 
not likely to be a cause of disaster by itself, helium 
will insure the slower destruction of the ship and 
hence the possibility of saving many lives via the 
parachute. 


lows: 


Helium Not a Final Answer 

Since expense is the main drawback to the use of 
helium, a suggestion has been made often both here 
and abroad whereby very much less helium could 
be used and yet its greater safety retained; that is, 
that the main hydrogen containing bags should be 
surrounded by an outer system of bags, presumably 
in the form of a cylindrical shell, containing helium. 
A much smaller quantity of the expensive helium 
would then be required. But, while the suggestion 
seems plausible, it is not certain that it is practical. 
The weight of fabric employed would evidently be 
considerably increased. Just as the main gas bags 
of a dirigible have to have their pressure carefully 
regulated to correspond with external conditions, so 
the pressure within this helium shell would have to 
be regulated, doubling the number of valves and the 
complexity of the pressure control system. Finally 
the hydrogen would still have to connect with the 
outer air with the danger at outlet points in no way 


minimized. Also in case of primary fire, the hydro- 


y 


plasom 
Underwood & Underwood 


FIRE FINISHED THIS AERIAL COLLAPSE 


The wreckage of the Roma which, due to structural failure, collapsed and burst into flames, 
causing the death of thirty-three men 
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HOW WEIGHT IS SAVED 
One of the fuel tank& of the Los Angeles showing its 
extreme lightness as compared with its size 


Wide World 


gen would still be there to cause an explosion. Be- 
fore adoption of this idea a very thorough and 
exhaustive study would have to be made of it. 

Even when hydrogen is employed, gas losses are 
a considerable source of expense; with helium it 
might become prohibitive for anything but military 
or naval operations. But there is another evident 
disadvantage in gas loss. It means that reserve 
buoyancy is being lost; and when there is no more 
ballast on board, further loss of gas means that the 
ship must come down. No problem of dirigible 
piloting is, therefore, more important than keeping 
gas losses down to a minimum. 

One source of gas loss, the pilot cannot minimize 
and that is diffusion; although this is rather a prob- 
lem for the constructor than for the pilot. Diffusion, 
however, is comparatively small for a large airship 
and has now been reduced to 0.01 percent of the 
total volume, or less than four percent per annum. 
This wonderful result has been achieved by lining 
cotton fabric with goldbeater’s skin. Goldbeater’s 
skins are obtained from the “blind gut” of oxen. 
On a large ship several hundred thousand skins may 
be necessary. The processing and application of 
goldbeater’s skin is primitive, costly and not en- 
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tirely satisfactory, since the gas bags remain a most 
delicate part of the airship, easily cut by the slightest 
projection and requiring frequent replacement. Yet 
the use of this skin secures extraordinary gas tight- 
ness combined with remarkably light weight. 

Next, there is a loss due to purging, or purifying 
the gas at intervals to maintain the percentage of 
purity. This loss is several times greater than that 
due to diffusion and in the case of helium it pays 
to handle the gas extracted from the bags and extract 
the helium from it. 
mounted on railroad cars are already used by the 
United States Government. 


In fact helium purifying plants 


The Sheen of Silver Has Its Use 

Again, there is the loss due to temperature varia- 
tion of the gas inside the bag as compared with the 
temperature of the outside air. When an airship 
comes into the path of a hot sun, the sun’s rays pass 
on to earth through the intervening atmosphere 
But when they pass through 
the rubberized fabric, the light rays are converted 


scarcely warming it. 


into heat and the temperature inside the bags rises. 
This is exactly what happens inside a green-house 
or a tent—and everyone knows how uncomfortable 
a tent in the sun can be. 
rays that finely ground aluminum powder is used 
on the outer covering of the Shenandoah giving ‘it 
that beautiful silvery sheen. When the temperature 
inside the bags rises, the gas escapes and the airship 
When later the superheat disappears ballast 
may have to be thrown out to make up for the lost 
gas. A skilled pilot, however, may keep these losses 
down to a minimum by using the dynamic lift 
present in an airship as in an airplane, though to 
a smaller degree. 


It is to keep out the sun’s 


rises. 


Thus, when the sun superheats 
the gas, the airship is nosed down, the dynamic 
forces are downwards, the ship sinks far enough to 
get into a region of higher atmospheric pressure so 
that gas is not lost. In the flights of the Shenan- 
doah it has been found possible to navigate “valv- 
ing” small quantities of helium or none at all. 

Two important methods have been devised to 
meet this situation. First the recovery of water from 
the exhaust gases, the weight of this water com- 
pensating for the weight of fuel burned up, and 
secondly the use of the hydrogen from the gas bags 
as fuel mixed with the gasoline. 

Pure gasoline consists entirely of hydrogen and 


carbon. When it is burned in an engine, the carbon 


Sn 





HALF A MILE OF FIRE INSURANCE 


Twenty carloads of helium gas for the Los Angeles. 
pipe line and the gas is led thus to the gas bags of the ship 


The containers are coupled te a single 
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combines with some of the oxygen of the air to 
form carbon dioxide, so deadly in a small garage, 
and the hydrogen combines with more oxygen to 
form water. 

In burning a pound of gasoline about fifteen 
pounds of air are required and about one and a half 
pounds of water are formed in the process. The 
problem is to recover the major part of this water. 
The exhaust gases are hot and must be cooled to 212 
So far the 


process has been tried most successfully on a small 


degrees, Fahrenheit, for condensation. 
army airship. The’ apparatus occupies a space above 
the passenger car which is roughly a five-foot cube. 
It consists of many small streamlined aluminum 
tubes, exposed to the rush of air, inside which the 
exhaust gases circulate, cool and gradually give up 
the water they contain. The water runs into a sump, 
is pumped back into the water ballast bags and thus 
balances the joss of weight due to the burning up 
of the fuel. 


Using Hydrogen to Save Fuel 
In the second method of compensation the hydro- 
gen which is let out of the gas bags burns in the 
Experi- 
ments carried out by the well-known internal com- 


engines in combination with the gasoline. 


bustion engineer, Ricardo, demonstrated that by 
mixing hydrogen with the gasoline, the consumption 
of the latter could be reduced from .55 to .35 pounds 
per horsepower hour. The effect of this on the 
operating value of an airship is enormous, since it 
means that the range is increased fifty percent. 
Moreover, when hydrogen is used in this way, the 
cumbersome ballast recovery apparatus is dispensed 
with. With ballast recovery apparatus also the 
range is in nowise increased. The ability to burn 
hydrogen in the engines is therefore a strong point 
in its favor as compared with helium. 

If these various methods of fighting gas losses are 
eficiently employed, it is quite certain that annual 
gas expense of even a helium-filled ship will be 
within reason. 

The great military disadvantage of the German 
Zeppelins was their vulnerability to incendiary 
projectiles. In the early stages of their attacks on 
England while the Zeppelins were obliged to navi- 
gate at low altitudes, they succumbed again and 
again to the first shots of a defensive airplane. Un- 
doubtedly the non-combustible gas, helium, would 


have been of great value in the presence of an 
I 
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A GAS CELL OF THE SHENANDOAH 
The huge dirigible contains many such individual gas cells. Each is protected by its frame- 


work of metal girders 
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LIKE A GIANT PACHYDERM 


The illustration shows the enormous inner gas bags of the 
Los Angeles after three hours of inflation with hydrogen 


enemy. When it was realized that the United States 
had a monopoly of this gas, its use was advocated 
with great enthusiasm by the services and the public 
alike as likely to give America supremacy in lighter- 
than-air craft. Of late navy opinion seems to have 
changed and public utterances of navy officers have 
frequently contained warnings against undue in- 
sistence on the advantages of helium. 

The chemical inertness of the gas which makes it 
non-inflammable, renders its separation from the 
natural gas a difficult matter. The only method of 
attack is a freezing and liquefying process. Every 
constituent of the gas is frozen, with helium whose 
freezing point is so much lower left in gaseous 
form. But a helium reduction plant may have to 
cope with a natural gas whose helium content is only 


Kadel & Herbert 
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one-tenth of one percent by volume. No wonder 
the process is expensive and must remain so. 

By the use of certain elaborate plants hydrogen 
may now be manufactured at $2 to $3 a 1,000 cubic 
feet. Before the war helium cost $1,700 per 1,000 
cubic feet made in the laboratory, just before the 
armistice it was costing $146, and now it costs about 
$40 per 1,000 cubic feet. True, the sluggish helium 
diffuses more slowly, does not react so quickly to 
changes in temperature, and being non-inflammable, 
allows the use of a temperature compensation device 
which can be made to prevent loss of gas and ballast. 
Also, on account of its non-inflammability it can be 
recovered in its original purity by “purging,” re- 
turned to the gas bags even in better condition than 
before and thus conserved. But its cost will, in spite 
of these factors, always remain ten or fifteen times 
that of hydrogen. 


What the Lifting Power Must Do 

But a much stronger argument against the use 
of helium is its reduced lifting capacity. Although 
helium is about twice as heavy as hydrogen this does 
not mean that its lift is only half as great. At 
normal pressure and temperature 1,000 cubic feet 
of air weigh seventy-five pounds, while 1,000 feet 
of hydrogen weigh only five pounds, giving an 
effective lift of seventy pounds. 

With helium weighing about nine and one-half 
pounds under the same conditions, its lift is only 
sixty-five and one-half pounds. In practice it is 
found that a helium-filled airship has only ninety- 
two percent of the lift of a hydrogen-filled airship of 
the same volume. But this apparently small differ- 
ence may have a tremendous importance on the 
endurance and range. The lift of the gas bags has 
to carry the structure of the ship, the weight of 
the envelope and inner gas bags, the gondolas, con- 
trol surfaces, the power plant, a multitude of 
miscellaneous equipment, water or sand ballast and 
crew. It is only the remainder which is available 
for carrying fuel. If lift available with a hydrogen 
ship for carrying fuel is some fifteen or twenty per- 
cent of gross lift, the difference of eight percent 
when helium is used means that the fuel capacity 
is cut in half. 

Time and experience alone will show whether the 
undoubted though not overwhelming advantage of 
helium from the point of view of fire hazard will 
outweigh these disadvantages. 





ON THE BRIDGE OF THE LOS ANGELES 


Inside the control gondola are the instruments by which the pilot follows and directs the 


behavior of the ship 
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New Facts About Life on Mars 





HE time is ripe to speak of some very 
interesting work that has been done 
during the recent opposition of Mars, 
and is now published. The great west- 
ern observatories were well prepared 

for the favorable situation of the planet last sum- 

mer, and extensive series of observations were made. 
Drawings, based on direct visual observations, and 
photographs on fine-grained plates, were made by 

Slipher at the Lowell Observatory and by Trumpler 

at the Lick Observatory. 

one another and with the work of previous years in 
finding numerous nearly linear dark markings or 

“canals” crossing the brighter and redder portions 

of the surface of the planet, in seeing an abundance 

of detail within the large darker areas, and in the 
conclusion that the photographs, al- 
though they cannot be made fine-grained 
enough to reveal the more delicate de- 
tail which is directly visible, afford 
conclusive and impersonal evidence of 
the reality of the stronger canals, as well 
as of the more conspicuous features. 
A series of Dr. Slipher’s photographs 

(printed in the Publications of the 

Astronomical Society of the Pacific) 

show in a very beautiful and convincing 

way how the dark regions grow larger 














Both observers agree with 


and deeper in hue as the polar caps 
wane and the Martian spring advances. 
While on one of the photographs, the 
dark markings on the opposite hemis- 
pheres, where autumn is changing to 
winter, are seen to fade. 

Further information is secured by 
planet through 
screens of different colors—using, of 
course, a reflecting telescope, which is 
perfectly achromatic, and special pho- 
tographic plates. The images obtained 
with violet light show the polar caps 
very strongly but only traces of the 
other markings. With deep red light 
the dark markings show great contrast 
and the polar cap is hardly brighter 
Photographs 
taken with intermediate colors show a 
gradation between these extremes. 

Dr. Wright, of the Lick Observatory, 
gives a reasonable explanation of these 
differences, as due to the presence of a fairly 
dense atmosphere around the planet. Any atmos- 
phere, whether on earth or on Mars, must scatter 
sunlight and shine as our blue sky does. If the 
atmosphere is foggy or hazy it will scatter all colors 
almost alike, but if it is clear or nearly so it scatters 
the short waves very much the most strongly, pro- 
ducing the familiar blue haze. For this reason a 
photograph of a landscape taken on an ordinary 
plate with violet light may fail to show a distant 
mountain, while one taken through a screen of 
yellow or red reveals it. : 

Dr. Wright prints on the same page, photographs 
of Mars taken with violet light and deep red light 
and photographs of the Santa Clara Valley in Cali- 
fornia, as seen from the mountain where the Observa- 
tory stands. On the first photograph the valley is 
entirely lost in the haze; on the second, every detail 
stands out sharply. The comparison of the Martian 
and terrestrial pictures, is really all the evidence 
that any one should require for attributing a great 
part, at least, of the effect observed on Mars to the 
atmosphere of the planet. 


photographing _ the 


than some other regions. 


Lowell Observatory photos, by courtesy of Popular Astronomy 


By Henry Norris Russell, Ph.D. 


Dr. Wright concludes, also, that it is probable that 
clouds or haze hang over the polar cap and that these 
account for at least a part of its brightness when 
photographed with violet light. He also advances, 
with due discretion, the opinion that the planet’s 
atmosphere may be as much as a hundred miles in 
depth. This suggestion is based on the fact that the im- 
age of the planet, photographed with the violet rays, 
appears larger than does the image photographed 
with red rays. Further tests are necessary to determine 
how much of the observed effect may arise from the 
spreading of the photographic image on the plates. 
In the present writer’s judgment, it is probable that 
the actual height of the atmosphere may turn out to 
be less but this does not detract one whit from the 
value or importance of Dr. Wright’s work. 





TELESCOPIC PHOTOGRAPHS OF MARS 


The white spot is the polar cap, possibly of ice or snou 


Most interesting of all—because bearing most 
directly upon the vexed question of the temperature 
of Mars, are the measurements of the heat received 
from the planet. Such observations have been made 
at the Lowell Observatory, by Coblentz and Lamp- 
land and also at Mt. Wilson, by Pettit and Nicholson, 
both pairs of observers using the exceedingly delicate 
vacuum thermocouples which were described in 
these columns a year or two ago. The heat-receiving 
surface is so small that it is possible to set it at 
will upon different parts of the planet’s surface. 

Moreover, the heat may not only be measured, but 
analyzed. By the use of screens of various ma- 
terials—water, glass, fluorite, rock-salt—it is possible 
to cut off more or less of the invisible long-wave 
radiations and to find out what proportion of it is 
transmitted by one of these screens and is stopped 
by the one preceding on the list. 

In this way the heat which is merely reflected by 
the planet and which is almost all in the short wave- 
lengths can be distinguished from the heat which is 
given out by the planet’s own warm surface. Know- 
ing the amount of this latter heat, and the size and 





distance of the planet, the temperature of the radiat- 
A second and nearly 
independent determination of the temperature can 
be made by comparing the relative proportions of 
this planetary radiation which are transmitted by 
the various screens. 


ing surface can be calculated. 


Allowances for the absorption 
of radiation in the earth’s atmosphere is necessary, 
and has been carefully made. 

The results obtained at the two observatories are 
in excellent agreement. For the center of the 
planet’s disk—a region in the Martian tropics under 
a vertical sun—the temperature is found at Mt. 
Wilson to be 7 degrees, Centigrade, or 45 degrees, 
Fahrenheit, while the values obtained at Flagstaff 
range from 7 degrees to 18 degrees, Centigrade, or 
45 degrees to 65 degrees, Fahrenheit. 

Near the planet’s limb, where the 
sun is rising or setting, the temperature 
comes out—13 degrees, Centigrade, o1 
9 degrees, Fahrenheit, from the Mt. 
Wilson observations, while the region of 
the polar cap gives about— 70 degrees, 
Centigrade, or 90 degrees below zero, 
Fahrenheit. 

These temperatures are calculated on 
the assumption that the planet’s surface 
is a good radiator, which is probably 
not far from the truth for the surface 
in general. The white polar caps are 
probably poor radiators, in which case 
their actual temperatures must be 
higher than the low value here given. 

The outcome of these measures is 
apparently quite definite and we may 
regard it as very probable that the 
temperature on Mars’ surface runs well 
above freezing at midday near the 
equator. 

This makes it quite possible that 
vegetation may exist upon the planet, 
and Dr. Slipher says, with reason, that 
the seasonal changes in the dark mark- 
ings all obey the law of change that we 
should expect of vegetation. 

On the other hand, the very !ow polar 
summer temperature found at Mt. Wil- 
son looks unfavorable to the belief that 
the polar caps are composed of snow 
(on which all else depends). However, 

for reasons already stated, the tempera- 
ture of this region cannot be regarded as finally 
settled. 

Whether vegetation actually does cover much of 
the planet’s surface is harder to determine. [If the 
chlorophyll of the leaves of Martian vegetation is 
similar to that of terrestrial plants, it should reflect 
deep-red light strongly and the dark markings should 
show bright when photographed through a suitable 
screen. Nothing of this sort has been observed but 
the failure of the test is not conclusive, for many 
terrestrial plants do not show this peculiarity. 

The one crucial test appears to be the presence 
or absence of free oxygen in the atmosphere of Mars. 
By means of the ingenuous method invented inde- 
pendently by Lowell, Campbell and St. John, the 
spectrum lines due to absorption in the planet’s 
atmosphere can be got clear of those originating in 
our own. 

Observations on Mars may be under way even 
now. When their results are announced, we will 
have the best evidence that seems at present to be 
attainable. If oxygen is there, the presence cf vege- 
tation will be decidedly probable. 
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THESE EIGHT TYPES OF SCALES ARE FOUND IN HAIRS OF MAMMALS 


These drawings represent all the varieties of the scales which make up the surface layer of mammal hairs. 


There are many modifications of these simple types. 


F indicates where the 


measurements are taken to secure the scale index, which is the relation between scale length and the diameter of the hair 


Revolutionary New Facts About Hair 


Recent Comparative Studies of Animal Hairs Under the Microscope Reveal a Remarkable 
Relationship Hitherto Unsuspected 





p|ARLY 


preliminary 


microscopists assumed, and the 
later investi- 
gators tended to support the idea, that 
each species of animal bears a kind of 
hair peculiar to itself. Whenever sev- 
eral different samples of hair, from as many different 
animal species, were examined it was found that they 
differed in structure so appreciably that it was pos- 
sible to assign This supposed 
fact has since béen made use of by “scientific detec- 


studies of 














each to its source. 
tives” and in many other ways. 
During an examination of a series of ape and 
monkey hairs a year or so ago, the writer began to 
doubt whether this relationship between the character 
of the hair and the species of mammal was really 
so definite as had been supposed. The question 
then arose: Are individual hairs like the leaves of 
trees; that is, is each referable to a single unvarying 
source? Or to put it another Does each 
species of mammal produce a kind of hair struc- 


way: 
turally peculiar to itself, and to itself alone? 


The Pith and Pigment of a Hair 

The question could be answered only by examin- 
ing a large number of mammal hairs, from mammals 
representing all the existing great groups, and by 
tabulating the results of the microscopic examination 
What are the elemental structures 
of a hair shaft-structure which are present in all 
hairs and between which comparisons can be made? 
four in number. 
First is the medulla, or pith of the hair, a central 


of these hairs. 


These elemental structures are 
column composed of variously shaped and disposed 
cells or chambers, most commonly piled one above 
like the 


cortex, a clear, usually transparent substance sur- 


another a pile of pennies. Second is 
rounding the medulla and made up of elongated 
Third 
is the pigment granules, to which the color of the 
hair is primarily due, scattered about among and 


cells sometimes referred to as hair spindles. 


within the hair spindles and the medullary cells. 
Fourth is the cuticle, which is the outermost layer 
or “skin” of the hair shaft and which is made up of 


By Leon Augustus Hausman, Ph.D. 


thin scales overlapping on each other like the scales 
of a fish or like the shingles on a roof. These thin, 
transparent, delicate scales on the outside of the 
hair are known as the cuticular scales, and present 
a multitude of beautiful forms. The writer has 
elsewhere described and classified these cuticular 
scales as falling into eight form-groups. The figure 
illustrates the type forms of these eight classes. 
The classes called “imbricate” scales include the 
separate scales, like the shingles on a roof, and 
comprise five varieties; while the coronal scales, so 
called from their resemblance to crowns, present 
three varieties. 








New Facts for Sherlock Holmes 

Many crimes have been detected by the 
microscope. In the soberest of law courts, no 
less than-in those fabled rooms on Baker 
Street, such trifles as a drop of blood, a speck 
of dust, the thin and twisted fiber of a hair, 
have turned the tide of life or liberty for some 
poor wretch who stood accused before a jury 
of his peers. 

Scientists have sworn, for example, that this 
or that strand of hair was identifiable under 
their lenses as human or not human; was 
traceable to a definite animal, a dog, a cow, a 
bat, some curious creature of the zoo. 

It is very likely that some of these scientists 
were wrong. Dr. Hausman shows in this article 
how the same animal body may carry quite 
different types of hair. 

Sherlock Holmes must write a new page for 
his famous notes. 




















The medullas or piths of hairs vary also in struc- 
ture, as is shown in another figure. Sometimes the 
medullary cells are separate, as in the discontinuous 
type, marked number 2. Sometimes the cells are 
coalesced, as in the intermediate and continuous 
types, numbers 3 and 4. Many hairs lack the 
medulla element altogether. In other hairs the me- 


dulla element is represented only by fragments. 

In the discussion of the scale and medulla char- 
acters of hairs which follows, the status of these 
structures is considered midway between the base 
and tip of the hair. 
were the under, or fur hairs of the specimens, taken 
from the region of the middle of the back. 

Doubt of the relationship between hair structure 
and the species of animal was first suggested to the 
writer, as has been said, during the examination of 
a series of ape and monkey hairs. These hair 
samples had been selected at random from sixteen 
species of primates, representing the existing nine 
families of these animals. 


The hairs used for comparison 


Seales That Grow on Hair 

In these hairs it was noted that an increase in the 
diameter of the hair shaft was accompanied by a 
decrease in the width (or length) of the exposed 
surface of the cuticular scales. This distance is 
known technically as the proximo-distal diameter 
A quantitative expression of the rela- 
tion between this proximo-distal diameter of the scale 
and the hair shaft on which the scales occurred was 
devised, and termed the scale-index. Where D is 
the diameter of the hair shaft, F the proximo-distal 
diameter of the scale, and S the scale index; the 
relation is given by the formula: 


Sak 
D 


Computations of these scale indices, “S,” for the 
sixteen samples of primate hairs, and the plotting of 
these indices against the diameters of the hairs 
showed that as the hair diameters became greater 
the scale index became smaller. Or, what is the 
same thing, as the hairs became coarser the scales 
became relatively finer. 

A comparison of the medulla forms with the 
diameters of the hairs brought out the additional 
fact that the finer hairs possessed the discontinuous 
types of medullas while the coarser hairs showed 
the intermediate and continuous types. 


of the scale. 
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ABSENT DISCONTINUOUS INTERM.CONTINUOUS FRAGMENTAL 
DIAMETERS OF HAIR SHAFTS IN MICRONS 
MEDULLAS LAH | 
THE COARSER THE HAIR THE FINER THE SCALES 
The curve on the left records the results of microscopic examination of 190 specimens of hair from as many different species of animals. As the hair shaft becomes coarser, the scales 
become relatively finer. The various kinds of piths found in hairs are shown on the right 
These observations suggested that perhaps the size vealed the fact that the form of the medulla, like It is apparent, therefore, that the facts upon 


and form of cuticular scales was related, not to 
species of animal, but merely to the diameters of the 
hair shafts, a notion wholly new and quite at vari- 
ance to existing belief. Accordingly a series of 190 
samples of hair, from as many different species of 
It represented all the 
mammals except the Cetacea 
(whales, porpoises, etc.). The shaft diameters of 
these hairs were measured and averaged; the scale 


mammals, was prepared. 
existing orders of 


indices were computed and the medulla forms classi- 
fied. The results are given graphically in the curve 
on page 99, 


The Finest Hairs from Bats 

Since 190 hairs were examined, taken at random 
from all the existing orders of mammals except the 
whales, and since a study of scale-size and scale-form 
showed a definite relationship between these two 
characters, we may conclude that the. forms of the 
cuticular scales of hairs bears a relationship, not to 
species of animal, as was formerly supposed, but to 
diameter of hair shaft. That is to say, the coarser 
the hair the finer the scale. Fine hairs bear one 
type of scale, medium hairs another, and coarse 
hairs still another. As there are all gradations in 
coarseness and fineness of hairs, so are there all 
gradations in type of scales. 

An examination of the medullas of the same hairs 
which were examined for their scale structure re- 
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that of the scale, bore relation, not to the species of 
animal but to the diameter of the hair shaft. The 
finest hairs, which are, in general, those of the bats 
bear no medullas. The medium-sized hairs show 
usually the discontinuous or intermediate types. The 
coarse hairs exhibit the continuous type of medulla. 
In stiff, bristle-like hairs only fragments of medul- 
lary cells are found. 








iil iss . 
HOW HAIRS ARE COMPARED 
Two microscopes fitted with a single eyepiece show two 
samples of hair in the same field of vision 

The pigment granules. apparently bear no rela- 
tionship to the diameter of the hair shaft nor do the 
cells of the cortex, except, of course, that there are 
a larger number of these cells in the thicker hairs. 


which microscopists have been accustomed to depend 
for the determination of a hair, namely, the scale 
character and the pith or medullary character, are 
determined by the size of the hair rather than by 
the species of animal. 

Does this mean that an unknown sample of hair, 
as, for example, a hair from some commercial fur, 
cannot be referred to its source by microscopic ex- 
Not at all. Sufficient 
ferences still exist to make it possible, in the majority 


amination ? individual dif- 
of cases, for the microscopist to determine the 
But this requires 
a more or less complete examination of the unknown 
hair and a comparison of it with hairs of known 
origin. 


specific origin of samples of hair. 


Types from the Duck-billed Platypus 


For such determinations the comparison ocular 
fitted to two microscopes as shown in the figure, is 
brought into use. The images of the two hairs or 
other objects which it is desired to compare, both 
equally magnified and subject to the same light in- 
tensity, can be brought close together into the same 
field of view. Another interesting feature of this 
relationship between hair structure and hair size is 
that some animals may bear upon the body hairs 
This is for ex- 
Australia 


of several different types. true. 


ample, of the Duck-billed Platypus of 
and of the Spiny Anteater. 








HOW THE EYE OF THE MICROSCOPIST SEES A HAIR 
At the left is a cross-section of a hair, showing its various parts. 
Madagascar ground-hog, and at E is a specimen from the American prong-horned antilope. 


F is the hair of a hippopotamus. 
over twenty times as thick, in reality, as the bat hair 





The hair of a bat is shown at A and that of a golden mole at B. 






WES 





At C is the hair of a tree shrew. at D is that of a 


The hairs are not drawn to size, the hippopotamus har being 
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The “Times’* World copyright photograph 


The High Point of Human Endurance 
This photograph was taken at 28,000 feet above sea leve 


. ; : ‘ » i : - MopEL 
mountain on earth, is seen a few hundred yards distant. The figure in the foreground is that of Colonel Norton, 


l, a record height for photography. The summit of Mt. Everest, the highest 


member of the Mt. Everest Expedition. This was the hig 


hest point reached by that expedition. Colonel 
Vorton had used a full hour in climbing only 


eighty feet above his former position 
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Which Radio Set to Buy 


The Second Month of Our New Service to Radio Purchasers 


s|HIS Department was inaugurated last 
month as an aid to readers who con- 
template buying a ready-for-use radio 
receiver. Many such readers ask us 
what radio set is “best.” A real answer 
js neither easy nor simple. This Department is our 
attempt at it. 

The plain truth about it is that there is no “best” 
radio set, any more than there is a “best” suit of 
clothes or a “best’”’ wife. It all depends on who 
wants it. One man will want only to hear the broad- 
casting from local stations and he will not mind 
wearing the two telephones and the band over his 
head. The next man will demand to bring in every 
broadcasting station in the country on a loudspeaker 
every night in the year. 

The first man’s demands are modest. He can get 
what he wants with almost any of the low-priced 
receivers. The second man is not going to get what 
he wants at all. No radio receiver yet devised will 
bring in every distant station on any night when you 
want to hear them. 

To decide about buying a radio receiver you have 
to decide, first of all, just what you want. Are you 
anxious for distance or content with local stations? 
Do you demand a loudspeaker or not? Can you 
erect an outdoor antenna over a hundred feet long 
or must you be satisfied with a short one or with 











} 
TRADE NAME MANUFACTURED BY PRICE 
Crostey 50 Crostey Rapio $14.50 
CORPORATION 
Crostey 50 P Crostey Rapio $18.00 
CORPORATION 
CrosLey 51 Crostey Rapio $18.50 
: CORPORATION 
| 
“SHEPCO” THERMIODYNE Rapio $21.00 
All Purpose Corp. 
Crostey 51P CrosLtey Rapio $25.00 
CORPORATION 
Paracon Two Apams MorcGANn $27.50 
Co., Inc. 
| 
Move: R | Faraway Rapio Co. $29.50 
CrosLey 52 | Crostey Rapio $30.00 
| CORPORATION 
Type 224 C. D. Tusxa Co. $35.00 
Rapiora III Rapio Corp. oF | $35.00 
AMERICA \Includes_ two 
tubes 
headphones. 
MRC-2 Micnican Rapio Corp. $37.50 
PARAGON THREE Apams Morcan $48.50 
Co., Inc. 
Mopex F Faraway Rapio Co. | $59.50 








and 





an indoor loop? How much money will you spend? 

The following table lists most of the ready-for-use 
radio receivers now on the market. Decide about 
your requirements, go through this list, pick out the 
one you want. Better still, pick out three or four 
that you like, then go to a dealer and look them over. 

All the receivers listed are worth what you pay for 
them and will give you good service, each within its 
limitations. The price you must pay for a complete 








Important! 

If you buy a receiver, using this table as your 
guide, and find the results unsatisfactory please 
write and tell us exactly what proved to be 
wrong. Address The Editor, Scientific American, 
233 Broadway, New York, N. Y. 




















outfit will be, of course, the price of the receiver 
itself (as listed), plus the cost of the equipment 
listed under accessories. 

It is impossible to state the exact cost of these 
accessories. This depends on you. There is a wide 
latitude in price. Loudspeakers, for example, can 
be had from eight or ten dollars up to a hundred. 

As to batteries, the dry-battery outfits cost less 
in the beginning, but for sets having three tubes or 


ANTENNA 


aes ban oie TYPE OF | 
ACCESSORIES NEEDED CIRCUIT USED 
One tube, “A” and “B” batteries,|Single circuit Outdoor 
| 


antenna equipment and phones.| 
Cost from $18.00 to $30.00. | 


regenerative 

















One tube, “A” and “B” batteries,|Same as Crosley) Outdoor 
phones and length of flexible} 50 
wire. Cost approx. $17.00. | 
o. | 
Two tubes, “A” and “B” bat-/Same as Crosley; Outdoor 
teries, phones and antenna} 50 plus one} 
equipment. Cost $23.00 to) stage amplifier 
$35.00. | 
One tube, “A” and “B” batteries,| Experimental Outdoor 
antenna equipment and phones. 
Cost $18.00 to $30.00. 
| , 2 aod 
|Two tubes, “A” and “B” bat-|Same as Crosley, Outdoor 
teries, phones and wire for an-| 51 
tenna. Cost $20.00 to — 
9 ” bbs } 
Two tubes, “A” and “B” bat-/Regenerative | Outdoor 
teries, loudspeaker and antenna| 
equipment. Cost $23.00 to 
Two tubes, “A” and “B” bat-|One stage radio-- Outdoor 
teries, phones and antenna! frequency and 
equipment. Cost $23.00 to) detector | 
$35.00. | 
| 
Three tubes, “A” and “B” bat- Same as Crosley Outdoor 
teries, loudspeaker, phones and) 
antenna equipment. Cost $40.00 
to 
One tube, “A” and “B” batteries, Regenerative Outdoor 
phones and antenna equip-| 
ment. Cost $18.00 to $30.00. 
| 
“A,” “B” and “C” batteries and Regenerative Outdoor 
antenna equipment. Cost $10.00 
to $15.00. 
Two tubes, “A” and “B” bat-| Regenerative Outdoor 
teries, phones and antenna 
equipment. Cost $23.00 to 
$35.00. 
Three tubes, “A” and “B” bat-| Regenerative Outdoor 
teries, loudspeaker and antenna! 
equipment. Cost $30.00 to) 
$50.00. 
| 
Four tubes, “A” and “B” bat-/One stage trans; Outdoor 


teries, loudspeaker and antenna} formercoupled| or indoor 
equipment. Cost $60.00 to radio-fre- 
quency. | 


more the upkeep is less with storage batteries. Also, 
the storage battery (used for the filament or “A” 
battery) will give you greater volume, tube for tube, 
and more dependable operation. Dry batteries, on 
the other hand, are more convenient and portable. 

An outdoor antenna, properly erected, will give 
you greater distance than a loop. Or, what is the 
same thing, you can pay less for your set and get 
the same results. But a loop set, although 
expensive, will usually give you clearer reception 
and greater ease of separating the broadcast stations 
from one another—what the radio fan calls “selec- 


more 


tivity.” Location has much to do with this. Some 
places are good for radio, others are bad. In gen- 


eral, the country is better for reception than the city. 

The distance obtainable with a radio receiver de- 
pends on many things. Locality is a main one. 
Another is the weather. Still another is the skill 
of the person who does the tuning. The hearing of 
distant stations with a given type of set cannot be 
guaranteed. 

If some receiver in which you are especially in- 
terested is missing from this table that does not 
mean necessarily that the receiver has failed to pass 
our inspection. Several new receivers have been 
added to this month’s list. Others are awaiting test. 
If they pass our inspection they will be listed next 
month. 


GENERAL CHARACTERISTICS 








as low a 
Will bring 
500 miles away with headphones. 


This is a simple one-tube outfit built to sell at 
price as possible consistent with good results. 
in stations up to 


This is the Crosley 
be used with dry 


50 made up in portable form. Should 
battery tubes to keep down the weight. 


Same as the Crosley 50 with one stage of audio amplification 
which gives greater volume of sound. 


A receiver for the man who wishes to experiment with 
various circuits. The leads from the various parts are 
brought up to a binding post panel so that many circuits 
may be tried by connecting the posts in different ways. 


Same as the Crosley 51 but fitted into a portable case. 


Gives loudspeaker results on local stations and brings in 
distant stations on headphones. Single dial tuning. 


Two 


Designed to bring in distant stations with headphones. 
Metal panel finished in gold or platinum 


tuning controls. 
color. 


Essentially the same as Crosley 50 with two stages of audio 
amplification added to give loudspeaker operation on 
nearby and semi-distant stations. Two controls for tuning. 


A high-grade, single-tube receiver for those who wish to get 
maximum distance and selectivity with one tube. Tunes 
sharply with two controls. 


Gives excellent selectivity and is sensitive. Uses dry-cell 
tubes only and will operate a loudspeaker on nearby, 
powerful stations. 


Is fitted with levers instead of the usual dials for tuning. 
Good for headphone reception up to 500 miles or more 
under favorable conditions. Three controls. 


Gives loudspeaker results on semi-distant stations when con- 
ditions are favorable. Single dial tuning. 


Simple to tune and brings in distant stations on loudspeaker 
under favorable conditions. Metal panel finished in gold 





or platinum color. 








TRADE NAME MANUFACTURED BY 


Cuas. FresHmMan Co. 


FRESHMAN MASTERPIECE 


MicHican Rapio Corp. 


Rapio Corp. oF 
AMERICA 


Raporora IIl-a 


T'RIRDYN Crostey Rapio 
(.ORPORATION 
| 
| 
Tyee 7 } Ware Rapio 
| CORPORATION 
| 


Vopet 9 A TWATER-KENT 


Mrec. Co. 


ApamMs MorcAn 
.o.,. Ine 


Paracon Four 


Criear-O-DYNE CLEARTONE Rapio Co. 


Mopet 70 


Fapa F. A. D. 


‘Neutro-j unior” 


ANDREA, IN¢ 


Tone-a-DYNi Resas, INc. 


Cou B. KENNEDY 
Corp. 


Mopet \V 


Western Com & 
ELectTRIcCAL Co 


RADIODYNE 
WC-5-B 


, 
Tyre 301 C. D. Tusxa Co. 
| 


J. F. Branpeis 
CORPORATION 


BRANDOLA 3 


AMERICAN Rapio & 
Researcu Corp. 


Amrap NEUTRODYNE 


A TWATER-KENT 
Merc. Co. 


Mover 10 


Mover 19 ATWATER-KENT 


Mre. Co. 


Day-Fan OEM-11 Dayton Fan & 


Motor Co. 


Move, MW Miowest Rapio Co. 


Zenitn 4R ZenitH Rapvio Corp. 


Day-Fan OEMX-7 Dayton Fan & 
Moror Co. 
EDISONDYNI EDISON Rapto Corp 


AMERICAN SPECIALTY 
Co 


ELECTROLA 


PRICE 


$60.00 


$62.50 


SCIENTIFIC AMERICAN 


ACCESSORIES NEEDED 


Five 
teries, 
tenna equipment. 
to $85.00 


tubes, “A” and “B” bat- 
loudspeaker and an- 
Cost $65.00 


Three tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 








equipment. Cost $55.00 to 
| $80.00. 

$65.00 “A,” “B” and “C” batteries, loud- 

Includes four speaker and antenna equip 
tubes and ment. Cost $25.00 to $50.00. 
headphones. 

$65.00 Three tubes, “A” and “B” bat- 

teries, loudspeaker and antenna 
equipment. Cost $55.00 to 
$80.00. 

$65.00 Three tubes, “A” and “B” bat- 

| teries, loudspeaker and antenna 
equipment. Cost $35.00 to 
| $50.00. 

$65.00 |Four tubes, “A” and “B” bat- 

| teries, loudspeaker and antenna 
equipment. Cost $60.00 to 

$80.00. 
$65.00 Four tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
| equipment. Cost $60.00 to 

$80.00. 
$75.00 (Four tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $60.00 to 

$80.00. 

75.00 Three tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $55.00 to 
$80.00. 

$78.00 Five tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $65.00 to 
$85.00. 
$75.00 iThree tubes, “A” and “B” bat- 
teries, antenna equipment. Cost 
} $55.00 to $80.00. 

$80.00 \Four tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $60.00 to 
$80.00. 

$85.00 Three tubes, “A” and “B” bat- 
teries, headphones and _ loud- 
speaker, antenna equipment. 
Cost $55.00 to $80.00. 

$85.00 Five tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $65.00 to 
$85.00. 

$85.00 Five tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $65.00 to 
$85.00. 

$85.00 Five tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $65.00 to 
$85.00. 

$85.00 Four tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $60.00 to 
$80.00. 

$90.00 Three tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. 

$95.00 Four tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $60.00 to 
$80.00. 

$95.00 Four tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $60.00 to 
$80.00. 

$98.00 Four tubes, “A” and “B” bat- 


$100.00 


$100.00 


teries, loudspeaker and antenna 
equipment. Cost $60.00 to 
$80.00. 


Five tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 


equipment. Cost $65.00 to 
$85.00. 
Five tubes, “A” and “B” bat- 


teries, loudspeaker and antenna 
equipment. Cost $65.00 to) 
$85.00. 


TYPE OF 
CIRCUIT 


Tuned radio 
Regenerative 
Regenerative 


Radio-frequency 
plus reflex 


Neutrodyne 
reflex 


Tuned radio-fre- 
quency 


Tuned radio-fre- 
quency 


Tuned radio-fre- 
quency 


Neutrodyne 
reflex 


Tuned radio-fre- 
quency 


Regenerative 


Tuned radio-fre- 
quency 


Radio-frequency 
reflex 


Tuned radio-fre- 
quency 


Neutrodyne 


Tuned radio-fre- 
quency 


Tuned radio-fre- 
quency 


Radio-frequency 
reflex 


Tuned radio-fre- 
quency 


Regenerative | 


Radio-frequency 
reflex 


Tuned radio-fre- 
quency 


Tuned radio-fre- 
quency 


USED 


Outdoor 


Outdoor 


Outdoor 
or indoor 


Outdoor 
or indoor 


Outdoor 


Outdoor 


Outdoor 


or indoor 


Outdoor 
or indoor 


Outdoor 


Outdoor 


or indoor 


Outdoor 


Outdoor 


Outdoor 


Outdoor 
or indoor 


Outdoor 
or indoor 


Outdoor 
or indoor 


Outdoor 


Outdoor 
or indoor 


Outdoor 
or indoor 


Outdoor 
or indoor 


Outdoor 
or indoor 


Outdoor 
or indoor 


Outdoor 
or indoor 
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ANTENNA | 


GENERAL CHARACTERISTICS 


Brings in local stations on loudspeaker with good tone. 


| 
| 
| 


this receiver. Sensitive and selective. Will bring in 


thi levers instead of the usual dials are used to control 
} moderately distant stations on a loudspeaker. 

| 

| 


Uses 1%-volt tubes, which can be operated by dry batteries, 
or 2-volt storage battery. Sensitive and selective. Brings 
in distant stations on loudspeaker under favorable condi- 
tions. Two tuning controls. 


| 
|Gives marked selectivity and is sensitive to distant signals. 
[wo tuning controls which may be logged for each station. 


Attains maximum results with three 199 type tubes. Sensitive 
and selective with simple tuning by two dials. Will operate 
loudspeaker on distant stations under favorable conditions. 


and selective with two controls. 
apparatus mounted on a board, no panel. 
tant stations when conditions are right. 


Sensitive Open set with 


Brings in dis 


Sensitive and selective. Brings in distant stations on loud- 
speaker with good volume when conditions are favorable. 


Sensitive and selective. Gives loudspeaker volume on dis- 


tant stations when conditions are favorable. 


\Sensitive and selective. Tuned by two dials. Loudspeaker 
volume on distant stations under favorable conditions. 


{Selective and sensitive. Brings in distant stations with loud 
speaker volume when conditions are favorable. 


Designed for home use to receive local and high-powered 
distant stations on loudspeaker. Uses either dry battery 
or storage battery tubes. 


Brings in distant stations on loudspeaker with simple tuning 
control. Sensitive and selective. 


Will bring in distant stations and is highly selective. Two 


main tuning controls. 


Sensitive and selective. Brings in local stations with good 
volume and distant stations when conditions are favorable 


Sensitive and selective. Brings in distant stations on loud 
speaker. A feature of this receiver is two-dial tuning. 


Open set with apparatus mounted on a board, no panel. 
Sensitive and selective, with three controls. Brings in 
distant stations on loudspeaker under favorable conditions. 


Electrically the same as Atwater-Kent Model 9 except that 
it is fitted in cabinet. 


\A combination of radio-frequency and reflex circuits. Gives 


| loudspeaker results. Easy to tune. 


Simple tuning and brings in distant stations on loudspeaker 
under favorable conditions. 


| 
Highly sensitive and selective, brings in distant stations on 


loudspeaker under favorable conditions. Three controls 
| for tuning. Can be used with dry battery or storage 
| battery tubes. 

Clear tone, selective and sensitive. Tunes easily. Eco- 


| nomical in current consumption. 
| 

Sensitive and selective. Tunes easily with three dials which 
| may be logged for each station. Separate rheostats for 
| each tube except two audio tubes which are on same 
| rheostat. 


\Very low “B” battery current consumption. Cushion sockets 
to eliminate microphonic noises. Sensitive and selective. 
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TRADE NAME MANUFACTURED BY PRICE 
Mopet 20 ATWATER-KENT * $100.00 
! Mrc. Co. 
| 
Move. N R-12 FREED-EISEMANN $100.00 
Rapio Corp. 
Murpock Wm. J. Murpock Co. $100.00 
NEUTRODYNE ‘ Includes 


loudspeaker 


Mopet III Coun B. KENNEDY $101.50 


Corp. Includes head- 
phones 
Mopet VI Coutn B. KENNEDY $105.00 
Corp. 
Mopet 12 A TWATER-KENT $105.00 
Merc. Co. 
MA 18 Mu-Rap LaporaTories, $110.00 
INc. 
Tyee XL-5 A. C. ELectrican $115.00 
Mrc. Co. 
Tyre No. 110 FeperAL Tex. Mrc. $117.00 


Corp. Includes head- 


three tubes 








Rapio Corp. 


Mover N R-6 | 


FADA F. A. D. ANDREA $120.00 
“One-Sixty” & Co. 
Super Ciear-O-Dyne |CLEARTONE Rapio Co. $120.00 
Mopet 80 | 
| 
T R F Macnavox Macnavox Co. $125.00 
BRANDOLA J. F. Branpeis Corp. $125.00 
Tyre 6-D EISEMANN MAGNETO $125.00 
Corp. 
GRANDETTE R. E. THompson $125.00 
Mopet V-50 Merc. Co. 
MopeEt 7 PFANSTIEHL Rapio Co. $140.00 
GN 2 GrFitLtan Bros., INc. $140.00 
} 
| 
M.S. 24 Amsco Propucts, INc. $140.00 
Melco Supreme 
THERMIODYNE T F 6 THERMIODYNE Rapio $140.00 
Corp. 
Mopet XV Coun B. KENNEDY | $142.50 
Corp. 
: | 
Move R-100 SPLITDORF $150.00 
EvectricaL Co. 
} 
| 
Bestone V-60 | Henry Hyman & Co. | $150.00 
| Includes loud- 
| speaker 
FREED-EISEMANN | $150.00 
} 
! 


phones and | 


SCIENTIFIC AMERICAN 


ACCESSORIES NEEDED 


Five tubes, “A” and “B” 
| teries, loudspeaker and antenna 
| equipment. Cost $65.00 to 
| $85.00. 


/Four tubes, “A” and “B” bat-| Neutrodyne 


equipment. Cost $60.00 to! 
$80.00. 


| teries, loudspeaker and antenna! 
} 
| 


Five tubes, “A” and “B” 
| teries, antenna equipment. Cos! 
$45.00 to $60.00. 


| 
Three tubes, 
teries, flexible wire for antenna. 
| Cost approx. $25.00. 


\Four tubes, 
teries, loudspeaker and antenna!| 
equipment. Cost $60.00 to| 
$80.00. | 


loudspeaker and antenna equip-| 
ment. Cost $70.00 to $90.00.) 


teries, loudspeaker, antenna| 
equipment. Cost $65.00 to! 
$85.00. | 
Five tubes, “A” 


teries, loudspeaker and antenna 
equipment. Cost $65.00 to) 
$85.00 





equipment and_ loudspeaker. 
Cost $20.00 to $50.00. 
| 
|Four tubes, 

teries, antenna equipment and 
| loudspeaker. Cost $60.00 to 
| $80.00. 


Five tubes, “A” and “B” 
teries, loudspeaker and antenna 


| equipment. Cost $65.00 to 

$85.00. 

Five tubes. “A” and “B” 
teries, antenna equipment and 
loudspeaker. Cost $65.00 to 

| $85.00. 


|Six tubes, “A” and “B” batteries, Tuned radio-fre- 


antenna equipment and loud- 
speaker. Cost $70.00 to $90.00. 

Five tubes, “A” and “B” 
teries, antenna equipment and 
loudspeaker. Cost $65.00 to 
$85.00. 

iFive tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $65.00 to 
$85.00. 

Five tubes, “A” and “B” bat- 
teries, antenna equipment and 
loudspeaker. Cost $65.00 to 
$85.00. 





\Five tubes, “A” and “B” bat- 
teries, antenna equipment and 


loudspeaker. Cost $65.00 to 
$85.00. 

Four tubes, “A” and “B” bat- 
teries, antenna equipment and 
loudspeaker. Cost $60.00 to 
$80.00. 


Six tubes, 
antenna equipment and loud- 
speaker. Cost $70.00 to $90.00. 


Five tubes, “A” and “B” bat- 
teries, antenna equipment and 


loudspeaker. Cost $65.00 to 
$80.00. 
Five tubes, “A” and “B” bat- 


teries, loudspeaker and antenna 
equipment. Cost $65.00 to 
$85.00. 


teries and antenna equipment. 





bat-| Tuned 


bat-| Neutrodyne 
“A” and “B” bat-| Regenerative 


“A” and “B” bat-| Regenerative 


|\Six tubes, “A” and “B” batteries. Tuned radio-fre- 


Five tubes, “A” and “B” bat-| Transformer 
“Dp? . ° | 

and “B” bat-/Tuned radio-fre-| 

“A” and “B” batteries, antenna| Transformer 

“ ” “ ” | . 

A” and “B” bat-| Neutrodyne 

bat-| Tuned radio-fre- 


bat-| Tuned radio-fre- 


bat- Tuned radio-fre- 


“A” and “B” batteries. Tuned radio-fre- 


Five tubes, “A” and “B” bat- Radio-frequency 


bat-| Neutrodyne 


Cost $65.00 to $85.00; $45.00 
to $60.00. j 
Five tubes, “A” and “B” 
teries, loudspeaker and antenna| 
equipment. Cost $65.00 to) 
$85.00. | 


| 


TYPE OF 


ANTENNA 
CIRCUIT USED 
radio-fre- Outdoor 


quency or indoor 


Outdoor 


Outdoor 
or indoor 





Outdoor 


Outdoor 
or indoor 


Outdoor 


quency or indoor 


Outdoor 
coupled radio-| or indoor 
frequency 


Outdoor 
or indoor 


quency | 


Outdoor 
coupled radio-| or indoor 


frequency 


Outdoor 


reflex or indoor 


Outdoor 


quency or indoor 


Outdoor 
or indoor 





quency 


| 


Outdoor 


quency or indoor 


Outdoor 


quency or indoor 


Outdoor 


Neutrodyne 
or indoor 


Outdoor 
or indoor 


Tuned radio-fre- 
quency 


Outdoor 


Neutrodyne 
or indoor 


Outdoor 
or indoor 


Tuned radio-fre- 
quency 


Outdoor 


quency or indoor 


Outdoor 
or indoor 


Tuned radio-fre- 
quency 


Outdoor 


or indoor 


Tuned radio-fre- 
quency 


Outdoor 


| or indoor 


Outdoor 


or indoor 


103 


GENERAL CHARACTERISTICS 


This 


mounted in a 
1 


Selective and sensitive. Will give loud signals on local 
tions and brings in distant stations when conditions are 
right. 


the same as Model that it is 


cabinet. 


receiver is 


10 except 


sia- 


Sensitive and selective, will bring in distant stations 


loudspeaker under favorable conditions. 


on 


This is the Model V Kennedy receiver constructed for port- 
ability in an imitation leather case with cover containing 
a compartment for headphones and coiled antenna wire. 


Selective and sensitive, gives great volume on loudspeaker 


on local and semi-distant stations. 


This receiver has the same characteristics as Model 10 with 
an extra tube added to give great volume on local and 
distant signals. Three controls, sensitive and selective. 


consumption both “A” 
Gives loudspeaker results on local and 
under favorable conditions. One tuning 


Selective and sensitive, low current 
and “B” batteries. 
distant stations 
control. 


Selective and sensitive. Three controls. Brings in distant 


stations on loudspeaker under favorable conditions. 


One major control for wavelengths. 
to suit local conditions. 


Selectivity can be varied 
Sensitive on distant signals. 


Three controls for tuning. Sensitive and 
in distant stations on loudspeaker under 
ditions. 


selective, brings 
favorable con- 


Selective and sensitive. Brings in distant stations on loud- 
speaker when conditions are favorable - 


Simple to operate as the special type of variometers used 
for tuning are geared to one control on the panel. Highly 
selective and sensitive. 





One dial control for tuning and resistance coupled ampli- 
fication at audio-frequencies result in simple operation 
and quality of reproduction. 


grings in 
are 


Three tuning controls. Sensitive and selective. 
distant stations on loudspeaker when conditions 
favorable. 


Selective and sensitive. Plenty of volume on local stations 
and brings in distant stations on loudspeaker when condi- 
tions are favorable. 


| 
aids in 
lucal and 


Station finder engraved on the panel materially 
tuning stations. Gives loudspeaker volume or 
semi-distant stations. 


Three tuning controls according to the standard neutrodyne 
Ld 5S 4 
arrangement. Double range voltmeter on panel. Sensitive. 


Selective and sensitive, inductively tuned with three controls. 
Compensating condensers controlled by that 
various types of tubes may be Brings in distant 
stations on loudspeaker. 


dials so 


used. 


Sensitive and selective, single control for tuning. Brings 
in distant stations on loudspeaker under favorable con- 
ditions. 


Two tuning controls, brings in distant stations when condi- 


tions are favorable. Selective and sensitive. 


Sensitive and selective. Brings in distant stations on loud 


speaker when conditions are favorable. 


Gives excellent results on local and distant stations when 
conditions are favorable. 


Same as NR-12, listed under $100.00, above, but gives greater 
volume on distant stations. 








TRADE NAME 


Rapiowa 


MRC4 


WCc0 


RADIODYNI 


Type X 
SUPERDYNE 
M.S. 25 


Melco Supreme 


SYNCHROPH ASE 


Type MU-1 


Tyre No 


102 


NEUTROCEIVER 


DuPLEX 
2-S-4 


INVERS# 


Ty pe 


D-12 


Tyre B 


STrROMBERG-CARLSON 


Concert Granp 
Mopex. S-70 


Tyre No. 59 


Tyre V 


OPERADIO 


RapioLa 


Super Heterodyne 


Surer PorTABLE 


Surer ZENITH 
Mode} Vil 


D-14 


REGENOFLEX 


MANUFACTURED BY 


Rapio Corp. oF 
AMERICA 


Micuican Rapio Corp. 


Western Com & 
ELECTRICAL Co 


Ware Rapio Corp 
C. D. Tusxka Co. 
Amsco Propucts,. INc. 


A. H. Greve & Co., 


[Ne 


Feperat TEL. Mrc. 


CORP. 


ZENITH Rapio Corp. 


F. A. D. Inc. 


ANDREA, 


Mercury Rapio 
Propucts Co. 


| DeForest Rapio Co. 


Ware Rapio Corp. 


Rapio Co. 


EAGLE 


Rap LABORATORIES, 
INc. 


Mi 


STROMBERG-CARLSON 
Tei. Mrc. Co. 


R. E. THOMPSON 
Mre. Co. 


Feoerat Tet. Mrc. 
Corp. 


Garop Corp. 


Operapio Corp. 
Rapio Corp. OF 


AMERICA 


ZenitH Rapio Corp. 


Rapio Corp. 


ZENITH 


DeForest Rapio Co. 


| 
| 


PRICE 


$150.00 


$150.00 


$150.00 


$150.00 


$150.00 


$150.00 


$155.00 


$156.00 

Includes 
phones and 
four tubes 


$160.00 


$160.00 


$165.00 
With loop 


$165.00 
Complete with 
loop 


$175.00 


$175.00 


$180.00 


$180.00 


$180.00 


$193.00 
Includes four 
tubes and 


headphones 


$195.00 


$195.00 


Complete 


$220.00 


$224.00 
Complete 
$230.00 


$371.50 
Complete 


head- 


SCIENTIFIC AMERICAN 


ACCESSORIES NEEDED 


and “C” 
equipment 
Cost $45.00 


Four tubes, “A,” “B” 
batteries, antenna 
and loudspeaker. 
to $65.00. 


Four tubes, “A” and “B” bat- 
teries, antenna equipment and 
loudspeaker. Cost $60.00 to 
$80.00. 


and “B” batteries, 
and loud- 


Six tubes, “A” 
antenna equipment 
speaker. 


Four tubes, “A” and “B” bat- 
teries, antenna equipment and 


loudspeaker. Cost $45.00 to 
$65.00. 
Four tubes, “A” and “B” bat- 


teries, antenna equipment and 
loudspeaker. Cost $60.00 to 
$80.00. 


Five tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $65.00 to 
$85.00. 


Five tubes, “A” and “B” bat- 
teries, antenna equipment and 
loudspeaker. Cost $65.00 to 
$85.00. 


“A” and “B” batteries, antenna 
equipment and _ loudspeaker. 
Cost $20.00 to $50.00. 


Four tubes, “A” and “B” bat- 
teries, antenna equipment and 
loudspeaker. Cost $60.00 to 
$80.00. 


Five tubes, “A” and “B” bat- 
teries, antenna equipment anc 


loudspeaker. Cost $65.00 to 
| $85.00. 
Four tubes, “A” and “B” 


teries, loudspeaker. Cost $55. 


to $75.00. 
None 


Five tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 


equipment. Cost $65.00 to 
$85.00. 

Five tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 
equipment. Cost $65.00 to 
$85.00. 


Six tubes, “A” and “B” bagteries, 
loudspeaker and loop. Cost 
$70.00 to $90.00. 

Five tubes, “A” and “B” bat- 
teries, loudspeaker and antenna 


| equipment. Cost $65.00 to 
$85.00. 
Six tubes, “A” and “B” 


teries, loudspeaker and antenna 
} equipment. Cost $70.00 to 
| $90.00. 
“A” and 
speaker 
ment. 


“B” batteries, loud- 
and antenna equip- 


Cost $40.00 to $60.00 


Five tubes, “A” and “B” bat- 
teries, loudspeaker and antenna) 
equipment. Cost $65.00 to 
$85.00. 


None 


Six UV 199 tubes, “A,” “B” and 
“C” batteries, loudspeaker. Cost 
$34.00 to $55.00. 


None 


Six tubes, “A” 
antenna equipment and _ loud- 
| speaker. Cost $70.00 to $90.00. 


None 


Cost $70.00 to $90.00.) 


TYPE OF 
CIRCUIT 


Regenerative 


Tuned radio-fre- 


quency 


Tuned radio-fre- 


quency 


Neutrodyne 
reflex 


Superdyne 


Tuned radio-fre- 


quency 


| 
Tuned radio-fre- 


quency 


Transformer 
coupled radio- 
frequency 


Regenerative 


Neutrodyne 


bat- Inverse reflex 


Tuned radio-fre- 


quency re- 
flexed 


Neutrodyne 


Neutrodyne 


Transformer 
coupled radio- 
frequency 


Neutrodyne 


bat- Neutrodyne 


Transformer 
coupled radio- 
frequency 


Neutrodyne 


| Transformer 
coupled radio- tained loop 


frequency 


Superheterodyne 


Tuned radio-fre- 
quency 


and “B” batteries, Tyned radio-fre- 


quency 


| Tuned radio-fre- 
re- tained or ex- 


quency 
flexed 


FEBRUARY, 1925 








AN 
. a GENERAL CHARACTERISTICS 
USED 
Outdoor Sensitive and selective. Arranged to operate on dry battery 


tubes. Gives excellent volume on loudspeaker from local 
| and distant stations when conditions are favorable. 


or indoor 


| 
Levers are used for tuning instead of dials. Sensitive and 
sefective. Cushion sockets to cut out microphonic noises. 


Outdoor 
or indoor 


| 
Outdoor (Sensitive and selective, easy to tune. Brings in distant sta- 
or indoor tions on loudspedker when conditions are favorable. 
Gives best results possible with four dry battery tubes. Not 
adapted to storage battery tubes. Sensitive and selective. 
Operates loudspeaker on local and semi-distant stations. 


Outdoor 
or indoor 


Outdoor (Extremely selective and sensitive. Two tuning controls. 
or indoor Brings in distant stations. 


Outdoor 
or indoor 


Highly selective and sensitive. Inductively tuned with three 
controls. Compensating condensers mounted on panel 
with dials so that receiver can be instantly adjusted for 
different types of tubes. 


Outdoor jAn entirely new system of condenser mounting and dial 
or indoor | arrangement makes tuning easy. Highly selective and 
sensitive. Gives loudspeaker results on distant stations. 


Designed primarily for operation with dry battery tubes, 
but storage battery tubes may also be used. Two main 
tuning controls give selectivity and sensitivity. 


Outdoor 
or indoor 


Outdoor 
or indoor 


Highly selective and sensitive. Three controls. Brings in 
distant stations on loudspeaker when conditions are favor 
able. Good quality of reproduction. Dry or storage bat- 
tery tubes can be used. 


Outdoor 
or indoor 


Selective and sensitive. Three dials ‘control the tuning. 
Brings in distant stations on loudspeaker under favorable 
conditions and give plenty of volume on local stations. 

Loop or | 

antenna | 


Three vernier condensers used for tuning. Selective and 
sensitive. Gives loudspeaker results on distant stations 
under favorable conditions. 


Loop This receiver uses four tubes and is sensitive and selective. 
Brings in distant stations with good volume when condi 
tions are favorable. 

Outdoor Sensitive and selective. Three controls. Brings in distant 


or indoor stations on loudspeaker when conditions are favorable. 


Outdoor 


; Sensitive and selective. Three controls with large knobbed 
or indoor 


dials make it easy to tune. Brings in distant stations on 
loudspeaker when conditions are favorable. 





Loop Sensitive and selective. One tuning control. Brings in local 

| stations with plenty of volume and distant stations on 
loudspeaker when conditions are favorable. 

Outdoor (Fully up to the best standards for neutrodyne construction. 


Three tuning controls. Will bring in distant stations on 


or indoor | 
loudspeaker. 
Outdoor | 


or indoor 


Selective and sensitive. Great volume on local stations and 
brings in distant stations with considerable volume when 
conditions are favorable. 


Outdoor 


|Arranged for operation on storage battery. Sensitivity and 
or indoor 


selectivity may be adjusted to suit local conditions. 


Outdoor In addition to the three dials used to control the tuning, 

or indoor there is a double-range, high-grade voltmeter to test the 
batteries. Selective and sensitive. Brings in distant sta- 
tions on loudspeaker when conditions are right. 

Self-con- |A portable set that includes tubes, dry batteries and loud- 


speaker. Brings in local stations with plenty of volume 
and semi-distant stations when conditions are favorable. 





Self-con- 
tained or ex- 
ternal loop 

Self-con- 
tained loop 
or antenna 


Highly sensitive and selective. Two tuning controls. Gives 


loudspeaker results on distant stations. 
\A portable set that includes the loop. 
without opening cover. 


Can be operated 


Outdoor Highly sensitive and selective. Two tuning controls. Gives 
or indoor loudspeaker results on distant stations. Dry or storage 
or loop battery tubes can be used. 


Self-con- |The circuit of this receiver is similar to the D-12 except 
that five tubes are used, giving the effect of nine tubes 
through reflexing. The cabinet contains storage “A” 
battery and dry-cell “B” batteries. Highly selective and 


sensitive. Gives great volume on local and distant stations. 


ternal loop | 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Various Arts and to Patent News 





A light for the radio cabinet 


An Aid to “DX” Hunters 

PORTABLE electric light to set on the 
L radio cabinet in order to light up the 
disks. This little device is made in Wor- 
cester, Massachusetts. Radio will soon have 
aS Many accessories as an automobile. 


Shoveling with Air 
| AVE you ever noticed that the hardest 
part of shoveling in tough material is 
getting the shovel in? You push and you 
bang your anatomy against its handle, until 
part, at least, of a shovelful has been bitten 
off. But it is hard, Killing work. 

But suppose you had a helper whose job 
it was to strike with a hammer 800 blows 
per minute against the rear end of the 
shovel. All you would have to do would be 
to hold the shovel and keep it pointing 
where you wanted it to work. 

Such a consummation is contained in a 
yne-man clay digger manufactured in Chi- 
cago. First, there is a pneumatic tool 
which does not differ greatly from the pneu- 
matic riveter. This forms the handle and 
strikes the 800 sharp blows per minute. 
[hen there is the shovel or spade, very 
strong and husky—much more so than a 
common hand shovel. The airline is a 
flexible hose which attaches to the handle 
end of the spade, and there is a hand 
trigger to start and stop the compressed air. 

It does not require an engineer to see 
the potentialities of this combination. Any 
one who has watched a pneumatic riveter 
mash rivets into heads in ten seconds, or a 
pneumatic chisel wrecking steel work 
knows how fast they eat their way through. 

These shovels are not meant for shoveling 
coal or sand, but for tough jobs. _For in- 
stance, cutting through frozen ground, tun- 
neling in tough clay or digging postholes in 
“mean” soil. 





A thermometer for the household has many and varied uses. 
when baking (right). 


Conducted by Albert A. Hopkins 

















This pneumatic shovel is a useful tool 




















Raising the gigantic minute hand of the new Colgate clock, the largest clock 
in the world. This hand is thirty-seven and a quarter feet long 


— 





A novel and useful orange peeler 
which speedily removes the skin 


The Largest Clock in the World 


HE largest clock in the world has just 

been shipped from the Seth Thomas 
factory to take the place of the old Colgate 
clock that for years told New Yorkers the 
time from its high position on top of the 
Colgate factory in Jersey City. 

The diameter of the dial of this gigantix 
clock is fifty feet. The minute hand, from 
the counterbalance to the tip is thirty-seven 
feet, three inches long, the width of an 
ordinary city street. The mean width at 
the hub is three feet six inches, giving to 
the hand a visible surface of fifty-three 
square feet. There are 120 electric light 
bulbs dotted along the outside border of 
this hand in order that it may be seen at a 
great distance at night. 

The hour -hand, twenty-seven feet long, 
is much wider, so, in spite of its being ten 
feet shorter than the minute hand it has a 
still greater visible surface. There are 100 
electric light bulbs on this hand. 

Both hands are built of seven-ply wood, 
with a reinforcement of structural steel. 
They are treated with a dull biack finish 
which will bring them out distinctly against 
the white background of the huge dial. 

The entire weight of the movement and 
the hands is about four tons. 


Thermometers in the Home 

T is surprising that the use of the ther- 

mometer has not gained more popularity 
in the household. An established manu- 
facturer of Rochester has been making a 
specialty of household thermometers adapted 
for special purposes. We illustrate three of 
them on this page. The use of a ther- 
mometer eliminates guesswork in preserv- 
ing, canning, baking, candy making and 
cooking in general. 





It is valuable for preserving (left); for the baby’s bath (centér), and for testing the oven temperature 
The correct type of thermometer must be used in each case 
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Portable and space-saving chairs 


An Unusual Folding Chair 

N this deviee four chairs stack together 

in five inches of space and can be easily 
carried in one hand. But that is not the 
interesting feature of this chair—they 
are decidedly comfortable. 

They are made in 
ishes and would be 
the furnishing of most any room. 


only 
several attractive fin- 


quite in harmony with 


* 
The Atmospheric Scales 

f ys simple little scale shown in our two 

illustrations is the invention of a physi 
In its essentials 
it consists simply of a plunger working in 
a cylinder. When the scale is hung by the 
ring, any weight hooked on the little hook 
at the bottom of the scale plunger draws 
the latter down in proportion to the amount 
of weight on the hook. If it is desired to 


cian, Dr. Sverre Quisling. 





The air-rarification scale 


envert it te an air-compression scale instead 

of an air-rarification scale the ring and hook 
are unscrewed and two discs of metal having 
little screws in their centers are screwed on 
the opposite ends of the scale. The piston 
is kept air-tight by means of vaseline. 


Cleaning Bricks by Machinery 
machine illustrated and two men 


tigen i 

can elean as many bricks as could six 
or eight men by hand. There are two cutter- 
heads so that two men can work at once. 
A two-horsepower gasoline engine drives the 
machine. The bricks are cleaned by being 
pressed against the side of a rapidly revolv- 
ing cutter-head which quickly removes the 
mortar and gives the brick a true flat sur- 
The cutter has twenty-four radial rods 
on which large number of star- 
shaped cutters and round washers of the 
same size. hese cutters are staggered in 
the head so that the whole face of the brick 
is cleaned. The cutter-head revolves at about 


face 


rotate a 


500 revolutions per minute. 
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Greater speed is feasible with barges built like sea sleds 


A Trap that Saves Pelts 
N a novel coil-spring type of steel trap, 
an arm which rises above the trap when 
it springs, encircles the trapped animal’s 
leg. The arm is mounted on a slide, and is 
drawn against the leg when the animal pulls 


to escape. A tightly closed and_ sealed 


poison or drug container is attached to this 
arm, and the trapped animal’s attention is 
always attracted to it, with the result that 
the animal bites and ruptures the container 
and administers the poison or drug to itself. 
Six of these containers are furnished with 
each trap. 





This machine and two men can more than triple the amount of work done 
by hand. Detail of the cutter-head, at the right 








A road roller operated by power from trolley lines 
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This device utilizes the exhaust gases 
to heat the oil strainer in the crank- 
case of a motor 


Barges with Sea-sled Type Hulls 


NEW type of hull was designed 

minimize wave formation in narro\ 
canals, where previously the speed of barges 
had been limited owing to the danger of 
washing away the banks. This, of cours 
allows of higher speed in towing. The sea 
sled type also requires less power, The con 
struction is plainly shown in the illustratior 
on this page. 


Increasing the Flow of Oil 

HE device illustrated above utilizes ex- 

haust gases to heat the oil strainer in 
the crankcase of the engine for the purpose 
of allowing an easy flow of oil to the work 
ing parts of the engine. The inventor ob- 


served that oil in a crankcase becomes thick 


in cold weather and will not flow easily 
through a fine screen filter. This device 





The same scale as the one shown in 
the first column but used as an air- 
compression scale 


tends to obviate this by using a small por- 
tion of the exhaust by means of a valve. A 
choke wire opens the valve. This valve can 
be closed after the screen has become 
sufficiently heated. 


Street Roller Operated by a 
Motorman Now 
MOTORMAN, instead of an engineer 


4 and fireman, operates the newest type 
of road roller, owned by the Milwaukee 
Electric Railway and Light Company. Elec- 
tricity was decided upon when it was found 
that one of the company’s steam rollers 
needed extensive repairs. A railway type 
motor and a type K controller with re- 
sistors, together with a mining locomotive 
cable reel, were used in remodeling the 
machine. The motor was so mounted that 
it drives the pinion previously driven by the 
steam engine. The electric roller is operat- 
ing very successfully on streets where a 
trolley circuit is available to furnish power. 
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Away with spots 


For Closing the Bulkhead Doors 
Pg turn of a wheel is sufficient 

to cause the bulkhead doors to close 
throughout a ship. This is the hydraulic 
system and the electrical plan is aiso used. 
In the Stone-Lloyd system two duplex 
double-acting pumps work perpetually at 
two strokes per minute, but once let the 
water pressure be decreased from the bridge, 
the governor automatically regulates the 
steam pressure and the powerful pumps shut 
the doors in twenty seconds. 

















An ironing board which folds up 
and fits into a trunk 


A Folding Ironing Board 

F you are journeying away from the con- 

veniences of home, slip this folding iron- 
ing board into your trunk. It is fitted with a 
substantial felt pad and a muslin cover 
which laces on. The size when folded is 
nineteen by nine inches and the weight is 
only three and a half pounds. 


Speedy Spot Cleaner 

HE removal of spots on clothing is 

made easy by an ingenious arrangement 
of a glass bottle containing cleaning fluid, 
with its top a cloth cover. There is a valve 
in the top of the cover, and turning it up 
side down saturates the cloth top with clean 
ing fluid from the bottle. 


Increasing Closet Capacity 

HIS device hung on the inside of a 

closet door doubles the closet’s ca- 
pacity. There’s a shelf for hats or shoes, 
two short bars for three suit-hangers each, a 
swinging bar for skirts or trousers and six 
large hooks for additional things. It can 
also be fastened to the wall with Moore 
hangers. It is made of rust proof, tempered 
aluminum and the weight is only eighteen 
ounces, 




















This device will provide much addi- 
tional hanging facilities in your 
clothes closet 




















Compare this old-fashioned coach with our present-day Pullman cars. Coaches 
such as these were used when railways were a nevelty. This uncomfortable 
affair is now in a museum in Vienna 

















The Edison Company constructed this, the first moving picture studio in the 

United States, in 1905. It was built on pivots so that it could be swung 

around to follow the sun and it was mounted on a truck to make it possible 
to move it from one location to another 

















Wheel on the bridge of an ocean liner used for automatically closing water- 
tight bulkhead doors by the use of hydraulic power. An electrical plan is 
also used. Powerful pumps can shut the bulkhead doors in twenty seconds 














Useful device for the medicine chest 


Half a Teaspoonful 
‘i device illustrated on this page is a 
divided spoon indicating exactly a half 
teaspoonful. It costs only a few cents and 
is useful in kitchen or medicine chest. 


An Electrically Heated Ironer for 
the Home 
b Bere ironer illustrated below can be 
heated either by electricity or gas and is 
operated by electric current. The ironer is 
only twenty-six inches long and weighs 
seventy-six pounds. The tendency is to 
make washday less of a bugbear by the 
introduction of such labor saving devices. 

















To take the drudgery out of ironing 


An Old Railway Coach 

HEN railroads were new the coaches 

used were about the same as those 
used on the post roads. The uncomfortable 
affair illustrated here is in the Vienna Muse 
um devoted to engineering. If you want to 
read about traveling in such a coach read 
the twentieth chapter of “Dombey and Son’ 
and enjoy one of the cameos from Dickens 
In this instance the carriage was Mr. Dom 
bey’s own, but the idea was the same. 


A Direct Drive Electric Phono- 
graph Motor 

HE electric phonograph moter illustrated 

below is of interest because it is a direct 
drive, the slow speed feature being notice 
able. The speed is 40 R. P. M. There is 
no “hum” and it will not overheat. In the 
phonograph cabinet it takes the place of the 
conventional spring motor and is fastened 
with four wood screws. The attaching cord 
is drawn through the hole in the side of the 
cabinet and is connected to an electric light 
or wall socket base. It runs at turntable 
speed without gear, belt or friction disk 
drive. 

















This motor takes the place of the 
conventional spring motor 
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4 practical dishwasher 


Electric Dishwasher 
ys might judge the device illustrated 
above to be a washing machine but you 
ould hardly spot it for a dishwasher. The 


l 240 revolutions per minute 


how! revoives at 


ind the dish holder which is mounted on 


hall bearings revolves at 30 revolutions pet 
minute This holder revolves from the force 
of the water deflected by the stationary de- 


flectors through the angular vanes of the 


dish holder. 


Service Connections at the Cleve- 
land Auditorium 

§ go citizens of Cleveland take a just 

pride in their $6,500,000 Auditorium, 

which will seat 12,000 persons, all of whom 





A novel service station 


have an unobstructed view of the stage. On 
the great stage huge performances like “The 
Miracle” can be given. The pipe organ cost 
$100,000. In addition to the auditorium 
proper there is an exhibition hall one floor 
below, which is primarily intended for ex 
positions. This hall, 121% feet by 235 feet 
contains 28,663 square feet of exhibit space. 

A service station is located five feet above 





Remove the olives unmutilated 
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Rebore your cylinders in your own garage. In this portable boring machine 
there are no adjustments of cutting tools. Automatic feed to the boring 
bar can be applied at will 

















A practical egg-timer made on the same principle as the hour glass type but 
on which the time may be extended to a half hour. The construction is 
too simple to require explanation 





A bamboo brush costing only five cents will appeal to all travelers. The 
brush we illustrate was made to the specifications of a dental surgeon. Note 
the shortness of the bristles, a practical feature 

















One of the earliest Siemens-Halske electric locomotives now in the Deutches 
Museum, at Munich, Germany 
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No tears when onions are cut under 
glass 


the floor upon the north side of each of 
the forty columns which support the arena 
floor. The services provided at these sta 
tions include hot and cold water, compressed 
air, gas, high and low pressure steam, 
vacuum, vacuum cleaner, electricity, special 
service pipes for acids and drainage pipes 
for water and telephones. 


A Cylinder Reconditioning 
Machine 

A eeanet eye boring machine (illus 

trated here) which can be attached to 
the motor on the chassis. It can be oper 
ated by hand or by electric drill motor. Th: 
machine is provided with a centering head 
that lines the boring bar perfectly with the 
bore of the cylinder. It bores holes at per 
fect right angles to the crank shaft regard 
less of how much the cylinders are worn 
The tools are double-end cutters made to 
standard sizes. 





“Carving” in plastic wood 


Plastic Wood 


\ JITH a new preparation, called plasti: 

wood, that can be moulded by hand 
into any conceivable form and hardens on 
exposure to the air to a tough, solid, water 
proof substance similar to wood, but without 
grain, many services can be performed in 
repairing furniture or in making new things 
on the craftsman’s bench. By use of this 
plastic wood the man of the house can 
salvage damaged furniture and can make 
new pieces with little expense or skill. 





This fruit decorator produces some 
lovely designs 
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“Lest-we-forget clock” saves many 

mistakes, It can be set for any 

number of minutes, and then will 
sound an alarm 


The Wire Insulation Stripper 
HE device illustrated on this page has 
the general make-up of a pair of pliers 

and is handled in somewhat the same man- 
ner. It has two parts which correspond in 
position to the two jawnoses of a pair of 
pliers, but each of these parts is further 


ase a 

















A tool for stripping insulation 


particularized. There is a sort of vise for 
gripping the wire on the left side, and a neat 
little stripping device on the right. 

In the illustration the two have been sep- 
arated by the handgrip, but when you first 
attack a piece of insulated wire they are 
not spread apart. At that time the double 
jaw on the left-hand part will be open; 
while the device on the right hand part, 
consisting of corresponding notches which 
close down to the diameter of the metal part 
of the wire; is likewise ready to receive the 
wire. The latter is introduced sidewise (no 
threading through), the hand is closed on 
the handle, gripping the wire in the left 








ee) 
An unusually efficient whipping de- 
vice for the kitchen. The action of 


the paddles makes it possibile to 
whip cream in a very few minutes 


























This is not a coin bank but a moth 
chaser 


part, and on the right biting the two parts 
of stripper down through insulation. The 
continuation of the closing motion of the 
hand pulls the latter away from the former, 
and with it comes, the last inch or so of 
insulation. In use, these apparently compli- 
cated actions are done in very brief time 
and with a single elided motion. 

There are three separate “eyes” on the 
right-hand part, so that sizes 14, 16 and 18 
can be stripped. Moreover, the two portions 
of the eyes can be removed and other sizes 
substituted. They are bevtlled, so that the 
wire is not only stripped of insulation, but 
scraped, all in one motion. 


Moth Chaser 


ITHIN the metal container pictured 
here is a chemical of highly concen- 
trated crystalline in disc form. It is to be 
hung in a clothes closet. As the chemical 
slowly evaporates it forms a vapor which is 














Eyeshades for the beach 


Eyeshade in the Form of 
Eyelashes 

SIMPLE means of protecting the eyes 

from foreign substances is afforded by 
this novel eyeshade recently put on the mar- 
ket. It is made of a very light celluloid 
and bridges the nose, lying in the eye 
socket just below the eyebrows. In fact, it 
acts much as the eyelashes do, but with a 
greater degree of efficiency. It is particu- 
larly well adapted for use on the beach, in- 
asmuch as it protects the eyes not only from 
blowing sands but from the glare of the sun 
as well. It would also be of value to the 
motorist who finds his sun-shield not always 
adjusted to the proper angle. 


English Are Building Railways in 
Palestine 

N few ways has the English administra- 

tion lent itself more to the economic de- 

velopment of the Holy Land than by the 

development of its railway system. With a 

















An automatic plow is driven by a four-horsepower tractor. 


Right and left- 


hand plow bottoms are attached to the frame so that when one plow is work- 


ing the other is carried up in the air out of the way. 


It was invented by an 


lowa college professor 


heavier than normal atmosphere. This vapor 
sinks to the floor of the closet or room in 
which the container is hung, and gradually 
rises in its fumigating process. 

There have been numerous preparations 
devised for use in clothes closets and a num- 
ber of them seem to have been successful. 


standard gauge line from Egypt through 
Gaza and Lud in the coastal plain to Haifa, 
at the foot of Mount Carmel, one of the 
chief seaports, and another from the port of 
Jaffa, crossing this one at Lud, to Jerusalem, 
the chief economic centers are well con- 
nected with Egypt and the outside world. 




















Installing an electric fountain in City Hall Park, New York City. Illuminated 


fountains are so beautiful that it is surprising that there are so few in use 
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Closgard wardrobe bag 


A Serviceable Wardrobe Bag 

HE wardrobe bag illustrat@l on this 

page consists of a strong, steel wire 
frame over which is hung a box-shaped bag 
of tightly woven cloth printed in gay colors. 
A special device (similar to the tight-closing 
tobacco pouch), as shown in the illustration, 
makes it easy to open the bag wide and 
easy to seal it tight. Weighs less than three 
pounds and hangs anywhere on a hook or a 
pole. It is ideal for the summer hotel where 
closet accommodations are often lacking. 

















The miniature laundry is almost 

exactly the same machine as is used 

in large laundries and can be placed 
in any sink or bathtub 


The Vapotube Cigar Moistener 
HE glass candy jar shown in our illus- 
tration is a home-made humidor, at one 

time fixed up in the offices of the Scientific 
American. What is wanted in a humidor 
is a way to get the right amount of water 


vapor distributed over a long time, and the 


little device shown resting beside the home- 
made “humidor” is for just that purpose 

This is a giass tube with cork plugs, hay- 
ing within a small tube of some white mate 
rial resembling pipe clay. The cork is re- 
moved, the space inside is filled to within 
about three-fourths of an inch with water 
and then the vapotube is put in with a box 
of cigars. 























A home-made humidor 
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Getting a coat of tan at home 


Sunburn While You Wait 
HE ‘sunburn” machine affords ample 
opportunity to the tired business man or 

woman who has little time to give to lying 

on the beach at the shore, in order to acquire 

a coat of becoming sunburn, to which so 


many aspire. By simply turning on the 

















Not what it seems 


current, the ultra-powerful rays of this lamp 
will give the coveted coat of tan in a few 
sittings. This machine, which was exhib- 
ited at the New York Edison X-ray Show, 
promises to be popular with the stay-at 
homes 


A “Freak” Store 
f Rew. store front illustrated here carries 
out the architectural principle that the 
style should conform in some way with the 
use of the edifice. In the present instance 
the upper story houses a cold storage vault 
for furs, hence the dead wall. 

















Baby rides in comfort 


‘system. 























Hammer head that stays on 


A very large fur concern has a similar 
building, only of huge proportions. We 
visited it some months ago and saw millions 
of dollars’ worth of furs in cold-storage 
vaults, protected from fire by a sprinkler 
Naturally the water in the pipes 
would freeze, so air is used instead and in 
case of necessity the water would follow the 
release of the air. 


Baby in An Automobile 


HE problem of a baby in an automobile 

has been solved by a number of devices 
of which this is a good example. The 
bassinet does not attach to the car; it 
stands on the floor or sets over the seat 
It can be used as a baby bath 
tub by simply laying a piece of rubber over 
the whole top of the crib, and pressing the 
rubber down to hold water and baby. 


cushion. 


A Safe Hammer 
N the hammer illustrated the head cannot 
come off the handle, for the handle is 
fastened to the elongated shank in such a 
manner that it is physically impossible for 
it to come off. 


Two well-made brushes 


Some Brushes From England 


HE buyer of a great metropolitan de- 
partment store saw the nailbrush, shown 
at the left, at Harrogate and bought some. 
This brush is proving very popular on 
account of the good grip. The other brush 
also hails from England. The handle is of 
boxwood. 
This brush is used for glazing anything 
in the kitchen which needs to be glazed. 


Useful Vegetable Cutter 


HE construction of a novel slaw cutter 

is clearly shown in the illustration on 
this page. It slices cabbage, potatoes or 
other vegetables with a speed that is posi- 
tively uncanny. 


An Aid te the Traveler 


HE miniature washboard illustrated here 
is somewhat similar to the one which 
we showed in our issue of May, 1923, but 
is of a different shape. 
It will prove useful in traveling when 
handkerchiefs, neckwear or other small arti- 
cles need to be washed. 

















A Boon to Mothers 


COMPOSITE baby car is the result of 
4 the ideas of a hundred mothers; cer- 
tainly it seems like the product of more 
than one brain. It folds up for carrying on 
auto or train and can be taken into any 
store or other place. It weighs only six 
and three quarters pounds 

















To separate the cream from the milk 


A toter that can be folded up and carried with ease 


A Novel Cream Separator 
HE cream separator illustrated on this 
page is one of many devices on the 
market for taking the cream from the top 
of a milk bottle. 
The illustration shows the operation of 
this useful device too well to require any 
further explanations. 

















A strongly constructed vegetable 
cutter 

















Instrument for measuring heights 


A Device for Measuring Heights 


HE mirror hyposometer serves to measur 

heights. It also may be used for level- 
ing and measuring distances, and determin 
ing vertical angles. It is said that measure- 
ments may be made with an aceuracy of 
one half of one percent. The device looks 
complicated, but with the directions and the 
table of vertical angles furnished, it is 
really very simple. 

















An aid to rapid dressing 


A Convenient Wardrobe Chair 


RESSING and undressing has at last 
been made a pleasure and fastidious 
grooming convenient. 

We show a new wardrobe chair with a 
back shaped to receive a coat. A clip 
swings out for the trousers, drawers are 
conveniently placed for lighter articles. 
There is a shelf for shoes and a stand thai 
rolls out to hold the foot while struggling 


“with a knotted shoe lace. 


In the boresome process of dressing this 
device will save a great deal of time and 
trouble. 

The chair is made by a New York manu- 
facturer. 

















For one’s fine “hankys” 
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Recently Patented Inventions | 


As a convenience to our readers, we will supply copies of any patents listed herein for 15 cents each. 
drawings of the inventions disclosed. 


The oficial printed copies of patents include complete descriptions and 
State the patent number to insure receipt of the desired patent copy. 











Pertaining to Apparel | 


TrousERS Suprort—Which will function, | 
while remaining out of sight, to support the 
trousers and hold the shirt in proper posi- 
tion. Patent 1513522. J. E. Ross, 3607) 
Wyandotte St., Kansas City, Mo. 

NECKBAND—Wherein a curved front is 
provided with the use of but two body mem- 
bers, yet presenting a four-ply band. Patent | 
1513700. D. Feigenbaum, 141 Roebling St., 
srooklyn, N. Y. 

ADJUSTABLE Bust-CONFINING GARMENT 
—FEspecially designed for stout women, ar- 
ranged to distribute the flesh of the bust 
and hold it firm, giving a dressy appear- | 
ance. Patent 1406692. Viola A. Smith, | 
Mrs. D. MeClellan Smith, 62 BE. 77th St., | 
New York, N. Y. 

Cap—With a head receiving opening ad- | 
justable to heads of various sizes. Patent 
1516284. §. H. Schneider and M. Fox, | 
1081 Tilden Ave., Brooklyn, N. Y. 

BRASSIERE—Which conforms to the move- 
ments of the body, preventing its displace- | 





ment as well as the displacement of the| 
corset. Patent 1516658. A. Zwiebelson, 717 


5th Ave., New York, N. Y. | 








Chemical Processes 


COMPOSITION OF MATTER FOR TREATING 
Finkous MATERIAL—And cleaning the same, 


the composition including Irish moss jelly,| — 


paraffin, borax, stearie acid, soda ash, sal | 
soda, carbonate of potash and water. Patent | 
1513316. Marguerite D. Easton, 502 W. | 
42d St., New York, N. Y. | 

MerHop oF TREATING Woop—Employed | 
for insulating storage batteries, by impreg- | 
nating the wood with an aqueous solution of | 
sodium bisulphide, sodium hydroxide and 
potassium permanganate. Patent 1515504. | 
J. H. McDaniel, Box 412, Washington Court 
House, Ohio. 











Electrical Devices 





APPARATUS FOR REGULATING THE VOLTAGE | 
oF ALTERNATING-CURRENT SYSTEMS — Ef- | 
fected by the insertion of inductance and 
capacity between the generator and a system | 
being fed thereby. Patent 1513633. 0. | 
Scheller, c/o F. Warschauer, 111 Gitschiner 
St., Berlin, S. W. 61, Germany. | 

Conpuctor Hotper—For telegraph or | 
telephone lines, embodying means to prevent 
breaking the wires in several places at the | 
sume time. Patent 1512944. J. A. and W. | 
Ness, Colman Ave., R. R. No. 3, Montevideo, | 
Minn. 

ELEcTRIcAL Switrcu—Of the push-button | 
type, which will instantly close a circuit, but 
delay the opening of the circuit a_ prede- 
termined interval after operation. Patent 
1513901. W. F. Fulton, 968 Gary St., 
Shreveport, La. 

MAGAZINE Fuse PLuG—In which the in- 
sertion of a wrong fuse is made impossible. 
Patent 1514479. J. Szykier, c/o B. Kugel- 
man, Prinzregenstrasse No. 2, Berlin, Ger- 
many. 

ELectricaL Swirch—For wireless teleg- 
raphy, permitting a number of receivers to 
be connected and operated by the same 
switch. Patent 1515578. A. Glaser, c/o)! 
Shimel & Rittenberg, 37 Broad St., Charles- 
ton, S. C. 

Ex.ectric Swircn —Controlled by suc-| 
cessive movements, by means of which cer- | 
tain functions are performed in order. Pat- 
ent 1515932. F. D. Crowder, 635 Peterboro 
Ave., Detroit, Mich. 


PowreR CONTROLLER—F or electric motors 
or the like, with means for supporting the 
lugs and resistances employed therewith. 
Patent 1515696. L. and F. Pignani, ¢/o 
S. W. Miller, Atty., Blairsville, Pa. 














Of Interest to Farmers | 








PLow—With means disposed convenient | 
for the plowman to control the plow-share | 
without stopping the plowing operation. | 
Patent 1513559. J. N. Parker, areas 
City, Va. 





| surface being furrowed. 


Harrow SeEaAt—Having means for resting 
the seat upon two or more harrow sections, 
thus distributing the weight of the operator. 
Patent 1513145. F. H. Wilkey, Camp Point, 
Hl. 

AGRICULTURAL MAcHINE—Provided with 
a pair of furrow making shovels and auto- 
matie adjustment to the inequalities of the 
Patent 1514045. 
J. W. Henry, c/o E. B. Hughes & Co., 
Gooding, Idaho. 


WEEDER ATTACHMENT FOR SEEDERS — 


| Capable of utilization with various types of 


seeders, for the destruction of weeds, at the 
time the seed is planted. Patent 1513749. 
E. B. Dodd, c/o FE. Brookings, 500 Odd 


| Fellows Bldg., Portland, Oregon. 


ATTACHMENT FOR CORN BINDERS — 


| Adapted to keep the corn in a vertical posi- 


tion during the time it is passing to the 
binder. Patent 1514304. <A. Riehle, c/o 
A. A. Novak, Citizens Savings Bank, Spill- 
ville, Iowa. 

GRAIN SEPARATOR AND CLEANER—Of the 
spiral type, for removing cockle, wild mus- 
tard and other spherical shaped seeds from 
wheat, rye and oats. Patent 1515776. H. 
Krussow, Hutchinson, Minn. 

GRAIN-SAVING ATTACHMENT—For thrash- 


jing machines and shredders, adapted to be 


applied to the blower housing. Patent 


1516545. L. J. Olson, Trosky, Minn, 





Of General Interest 





Hatcn-CoverR Firrinc—So_ constructed 
that it may be opened to various positions 
at either of the four sides. Patent 1510305. 
W. W. Campbell, c/o A. R. Riddle, 25 Madi- 
son Ave., New York, N. Y. 

CLEAT.—For securing a sheet by a clamp- 
ing action, yet may be readily released, to 
run the rope freely. Patent 1510306. W. 
W. Campbell, ¢/o A. 
Ave., New York, N. Y. 

IRONING Boarp.—Of the collapsible type, 


| characterized by lightness of weight and ease 


of manipulation. Patent 1511098. H. C. 
Armstrong, 110 Whittlesey Ave., Ashland, 
Wis. 


DuMmMB-WAITER.—Having a lining of sheet | 


metal which will present no portion on which 
articles placed therein could catch. Patent 
1511171. Leroy H. Kiesling, 1797 Atlantie 
Ave., Brooklyn, N. Y. 

RuppER.—So constructed that the speed of 
a vessel and its direction of travel may be 
readily controlled. Patent 1511146. J. J. 
Toner, 2901-8th Ave., New York, N. Y. 

HouperR FoR THREAD Cops oR BALLS.— 
Capable of being mounted upon a chair or 
other article, to hold and feed the thread in 
knitting or crocheting. Patent 1511005. J. 
M. Powers, 407 Pelham Court, 2115 “P” St. 
N.W., Washington, D. C. 

Foop HoLpInc AND SERVING DeEvIcE— 
More particularly intended for use in ecafe- 
teria service, permitting patrons to be 
served, with little delay. Patent 1511265. 
F. H. Chilson, R. I. Box 26, Palm City, 
Calif. 

ANIMAL TRAP—With means for securing 
a steer in position where it cannot move, 
and where the head is clear. Patent 1510,- 
832. R. W. Cudworth, 2912 Buchanan St., 
San Francisco, Calif. 

Doorstorp — Which when attached, will 
automatically lock a door in opened posi- 
tion. Patent 1511295. A. FE. Moberg, 9 So. 
Mallory Ave., Batavia, Il. 

STovePIrpE ANCHOR—For securing a stove 
pipe within a chimney opening and conceals 
the aperture. Patent 1511562. G. J. Hueb- 
ner, c/o F. W. Stephan, 135 E. Main St., 
Fort Wayne, Ind. 


Key Horper—In which the key required | 


may be located by the fingers and readily 
removed. Patent 1511563. G. H. Hufft, 
1215 N. Main St., Tulsa, Okla. 

VaLvE—Especially adapted for use with 
pipe lines wherein water or steam are 
handled under pressure. Patent 1510820. 
P. Berdar, c/o S. S. Floridina, A. N. S. 8S. 
Co., Pier 28, San Francisco, Calif. 


R. Riddle, 25 Madison 


! Door Hotper — Affording facilities for 
holding a door open at any desired angle 
to the frame. Patent 1511368. W. Roberts, 
| R. No. 9, Springfield, Obio. 

| COMBINED SPONGE AND SPONGE HoLpER— 
In the form of a rigid handle presenting a 
Patent 1511,- 
Sioux Falls, 


| means for holding the sponge. 
1969. H. A. Hoy, Box 834, 
iS. D. 

Sirrer-Top RECEPTACLE 





AND CLOSURE 





by spring action, the sifter opening against 
| the escape of the contents. Patent 1511970. 
|C. S. Humphrey, c/o Manhattan Can Co., 
| Bush Terminal, Brooklyn, N. Y. 

PENCIL—With a refillable lead and means 
for feeding it as used. Patent 1512779. 
G. R. McCabe, Elkhorn, Wis. 


DovusLE HunG WiInDow—Which provides 


when the sashes are closed, 


or address cards in place on a container, to 
be sent by mail. Patent 1512332. C. T. 
Goewey, South Bend, Ind. 

PLATFORM ATTACHMENT FOR WINDOWS— 


dow, for supporting a person to clean or 


repair the same. Patent 1512792. <A. Nel-| 
son, Sauk Center, Minn. 
| MEANS FOR HANDLING GREASE Com- 


| POUNDS—Which will deliver a predetermined 
quantity to the desired place and reduce the 
|}amount of handling. Patent 1512060. E.T. 


| Sehmucker, c/o Sehmucker Service Station, | 


Rapid City, S. D. 

Carp Hor~peR—Supporting a plurality of 
eards showing their entire face in such 
manner that they may be inserted or re- 
|moved without injury. Patent 1513027. 
J. V. Belli, 251 Parker Ave., Clifton, N. J. 


| lets, that will not readily become clogged, or 
| dislodged from its position. 
1650. E. S. Stanton, 50 Franklin St, 
llyn, N. Y. 

WINDow—So constructed that the upper 
and lower sashes may be swung inwardly 
; when access to their exterior is desired. 
Patent 1513657. C. Veri, 5 Farnham Ave., 
Garfield, N. J. 


Dry-PowpDER JELLY BASE CONTAINING 


3rook- 


from acid or sugar or any other foreign sub- 
stance. *atent 1513615. H. T. Leo, 
Leo Greenwald Vinegar Co., 515 No. Topeka 
St., Topeka, Kan. ° 


of a hand-controlled element will be con- 
verted into oscillatory motion. Patent 
1512669. F. Benson, 253 Post St., San 
Francisco, Cal. 

CrEAM REMOVER—Which when inserted 


within an ordinary bottle of milk will auto- 
matically siphon the cream 
simple and sanitary. Patent 1512908. J. H. 
Cournyer, c/o Skimit Mfg. Co., 30 No. 
Michigan Ave., Chicago, Ill. 

THERMOMETER — For use in connection 
with incubators, registering a temperature 
corresponding as nearly as possible the in- 
terior temperature of the egg. Patent 1514,- 
535. J. Kovar, e/o H. Zdaril, Taylor, 
Texas. 


THEREFOR—Which serves to effectively close, | 


a substantially air and water-tight structure | 
Patent 1512741. 
S. U. Barr, 335 Carroll St., Brooklyn, N. Y. 


Carp Ho_per—F or use in holding labels | 


| Adapted to be detachably secured to a win- | 


OvurLet STRAINER—For use in gutter out- | 


Patent 15183,- | 


PEcTIN—In powdered or granular form, free | 


c/o | 


Ecce BeaTeER—Wherein the rotary action | 


therefrom, is | 








Hardware and Tools 





CAN OPENER—With a knife and a projec- 
tion acting as means for holding the knife 
in proper operative position. Patent 1513,- 
507. J. S. Hopkins, 10738 92d St., Wood- 
haven, L. IL, N. Y. 

Horie ENLARGER—Which will pass through 
a well casing, and automatically spread and 
rotate to enlarge the space below. Patent 
1512658. S. G. Woodruff, Route 2, Box 209, 
Inglewood, Cal. 

CoMBINATION Saw AND SQUARE—Wherein 
the upper edge of the saw blade forms one 
side of a square, a detachable connection 
forming the second branch. Patent 1514180. 
W. A. Spitler, Meyer Blvd. & Bellefountain 
Ave., Kansas City, Mo. 





| COMBINED STOVEPIPE COLLAR AND F Asi 
ENER—F or firmly anchoring a pipe in the 
chimney hole and eliminating the use of 
wire supports. Patent 1515801. EF. 8S. Syl 
vester and R. C. Markeski, 3057 Leeward 
Ave., Los Angeles, Calif. 

Harr CrirerpER—In which the handles are 
associated laterally, whereby the user may 
readily clip his own hair. Patent 1515422. 
I. A. Vetter, 146 Palmetto St., Brooklyn, 
N. Y. 

SasH Lock—Which includes a movable 
bolt, and means for yieldingly holding th« 
same to a sliding sash of usual construction. 





Patent 15138308. G. A. Berry, Modesto, 
Calif. 
UNDERREAMER — For enlarging a_ hole 


underneath a casing, 
Patent 1513262. W. 


drilled into the earth 
such as in a well. 





Newbrough, Box 434, Wilmington, Calif. 
BENDING Toot—That will allow a con 


necting rod to be bent while the same is 
fastened to the piston, to secure perfect 
| parallelism. Patent 1514025. A. Stensrud, 
257 Lester Ave., Oakland, Calif. 

PRECISION INTERPUPILLARY AND BRIDGE 
MEASURE—Adapted for use by opticians in 
fitting nose glasses or spectaeles. Patent 
1515516. W. H. Oldach, e/o Seadron Opti 
eal Co., 23 Central Ave., Panama, Panama. 

RAKE—In which all the teeth are firmly 
united, making it practically impossible for 


a single tooth to break. Patent 1514291. 
H. G. Kimber, 1633 25th Ave., Oakland, 
Calif. 


Toncs—Adapted to grasp and lift a hot 
pan of any shape. Patent 1515038. E. J. 
Hamilton, 544 E. 22d St., Baltimore, Md. 

MICROMETER — With visual indicating 
means responsive to the adjustment of the 
spindle and means for lecking the parts 
| Patent 1516387. G. A. Kellerstedt, 1785 
Stanley St., New Britain, Conn. 

Serr-ADjvustTInG Bow Divipers—tIn which 
the legs thereof will always remain in 
parallelism and perpendicular to a line drawn 
between the ends. Patent 1515948. J. R. 
Engers, 1808 Elsmere Ave., Detroit, Mich. 

PLIER WRENCH—Of the crossed-handle 
and locking-jaw and friction-gripped horn 
type, which is inexpensive to manufacture. 
| Patent 1517162. P. F. King, 223 Meadow 
St., New Haven, Conn. 

Door H1Ince—Whereby the hinge elements 
are more firmly than usual supported in the 
door and jamb. Patent 1517205. KK, Flagg, 
111 E. 40th St., New York, N. Y. 





HEATING STOVE—With attachment adapted 
to draw in the surrounding air heat the 
same and discharge it from the upper part 
of the stove. Patent 1517215. M. W. Me- 
| Cullough, 63 Hancock St., Brooklyn, N. Y. 

Om BUuRNER—Wherein oil is finely di- 
vided in the presence of air before being dis 
charged in a thin sheet. Patent 1513599. 
O. Kay, 1234 W. 76th St., Los Angeles, Cal. 

Stove ATTACHMENT — Adapted to be 
placed in the feed line of an oil stove for 
collection of foreign matter carried by the 


fuel. Patent 1514159. A. E. James, Box 
214, Natchez, Miss. 

FIRELIGHTER—Which may be saturated 
with kerosene or other inflammehble sub- 


stance and disposed beneath the grate for 


starting a fire. Patent 1515532. L. C. 
Werson, Creseo, Pa. 

| Om BurRNeER—Of the retort type, which 
will constitute a heater. Patent 1516374. 


E. Darby, 1410 Falls Ave., Waterloo, Iowa. 

RADIATOR CoveR—Consisting of a one- 
piece cover and humidor which may be in 
| Stantly placed in position over the radiator. 
| Patent 1515963. R. L. Morrell, 19 S. Wells 
St., Chicago, Il. 

LAMP BRACKET—Adjustably mounted with 
respect to a common point, such as a work- 
table on which a plurality of severing ma- 
chines are disposed. Patent 1516306. W. A. 
Rehorn, Jr., 50 E. 126th St., New York, 
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Machines and Mechanical Devices 

oop PREPARING MAcCHINE—Particularly 
adapted for eutting vegetables, fruits or the 
like, the article cut. Patent 
1512044. 8. Smith, Lock Box 394, Hart- 
ford, 


enclosing 
W 
Conn, 
CASTING APPARATUS—By which the sev- 
eral operations attendant the positioning and 
a flask with sand may be carried 
Patent 1512721 W. 8S. Sutton, 
Radiator Co., Rockford, Ill. 


— Particularly 


filling of 
out 
Am, 

CAN CAPPING 
adapted to the affixing paper covers on 
cylindrical paper shells. Patent 1511966. 
J. G. Hewit, 422 Gold St., Brooklyn, N. Y. 

SHock ABSORBER HYDRAULIC Sys- 
TEMS—Wherein the of the system 
taken up without disturbing the 
continuous pressure in the system. Patent 
1512736. R. H. Aldrich, c/o Aldrich Pump 
Co., Allentown, Pa. 

SASH FASTENER 
mechanism 


c/o 


MACHINE 
of 


FOR 
1 
shocks 


may. be 


AND Lock — Having 
adapted to automatically move 
to a locked position whenever released. Pat- 
1512855. P. Mayotte, Escanaba, Mich. 

Moving PtcrtrurE MACHINE — Providing 
automatic tension take-up for reels when 
the film is being rewound on a spool. Pat- 
ent 1512446. C. J. Barnes, 201 Carolina 
Ave., No., Goldsboro, N. C. 

CARDING MAcHINERY—Having automatic 
sliver evener adapted to be organized with 
such machine. Patent 1512267. W. W. 
Arnold, Jr., Manchester, Ga. 

PAPER CUTTING AND PASTING MACHINE— 
By means of which wall paper may be 
pasted and cut to the desired width simul- 
Patent 1512481. R. J. Para- 
tore, 2030 Upperline St., New Orleans, La. 

PiIston-Groove Scraper — Especially 
adapted for scraping carbon from piston ring 
grooves in pistons. Patent 1512110. FE. B. 
Larson and W. H. Murphy, Van Hook, N. D. 

PUMPING EQUIPMENT—In which the down 
stroke is utilized to lift a column of oil, and 
the plunger only a portion on its upstroke. 
Patent 1512500. J. B. Swartz, c/o Holmes, 
Yankey, Holmes & Eaton, 724 4th Natl. 
Bank Bldg., Wichita, Kan. 

CLoTrcH—With adjustable means for re- 

leasably holding the jaw members either in 
or out of engagement. Patent 1512760. 
P. R. Hancock, Kelso, Wash. 
Farric CurrerR—Having means for auto- 
matically setting the eutting member and 
shifting the same after each cutting stroke. 
Patent 1513688. W. R. Barrett, 29 W. 54th 
St., New York, N. Y. 

CoMBINED ALARM CLOCK AND ARTICLE 
HEATER-—Adapted to give an alarm, close an 
‘lectrical heating circuit, and open said cir- 
cuit when article is heated. Patent 1513685. 
\. Ardovino, c/o A. Cosentino, 343 E. 9th 
St., New York, N. Y. 

REVOLVING ILLUMINATED PILLAR FOR AD- 
VERTISING PuRPOsES—Comprising a station- 
ary base. an inner pillar either stationary or 


ent 


taneously. 


revolving, an outer revolving pillar, and a 
revolving cover. Patent 1513521. G. 
Rebertson, 337 Carrington St., Adelaide, 
South Australia, Australia. 

CENTRIFUGAL SEPARATOR — For use in 
separating lighter particles of a material 
from heavier particles, such as calcined 
colemanite from clay. Patent 1512687. 
H. D. Hellmers, c/o West End Chemical 


Co., Oakland, Cal. 

BAILeR—Wspecially adapted for use in oil 
wells, the mud being introduced through in- 
lets on the downward thrust. Patent 1513.,- 
443. A. 1019 City Natl Bank 
Bidg., San Antonio, Texas. 

Gas-VENTING APPARATUS FOR OIL TANKS 
preventing the aceumulation of gas 
beneath the floating tanks or covers of large 
il containers. Patent 1513043. W. 8S. Huff, 
2113 W. Maple St., Stockyards Sta., Okla- 
homa City, Okla. 

Crorn-WiInpinc Reet—Whereby the con- 
volutions of cloth can be held on the cylinder 
the. free end, as desired. 

P. H. Lipstate, Tyler, 


soynton, 


aa) 
ror 


released over 
Patent 1513054. 
Texas. 

WasHinc Macnine—Wherein the trays, 
containing the dishes, actuate the sprays 
only when the dishes are within range of 
the water. Patent 1512918. E. F. Fors- 
yard, ¢/o Spell, Newman & Penland, Ami- 
cable Bldg., Waco, Texas. 

Corton Packer—So constructed that thé 
single element of motive power that drives 
the plunger in the press-box, shall also drive 
the feeder. Patent 1513458. E. 





| N. Francisco Ave., Chicago, Ill. 


| expedited. 


|—-Provided with means for engaging a leaf 


jent 1516297. 


| 


motors of the two-eylinder or four-cylinder| A. J. Hiern, Martinez de la Torre 27, 
type. Patent 1515496. EE. Laeubli, 475) Tacubaya D. F. Mexico. 
| American Ave., Milwaukee, Wis. CoMBINED AUTOMATIC AIR- PRESSURE 
INTERNAL-COMBUSTION ENGINE—Of the} EQUALIZER, Low-PRESSURE ALARM, AND 
two-cycle type with few moving parts which | Automatic CuT-Orr FOR PLURAL PNEU- 
will operate with the least possible waste| MATIC TIRES—Adapted to be applied to} 
energy. Patent 1515529. H. C. Well, 522| valve stems of plural tires without changes | 
W. 53d St., New York, N. Y. in their construction. Patent 1513740. 


A. H.| F. D. Crowder, 635 Peterboro Ave., Detroit, 
Jacob, 407 North St., San Antonio, Texas. | Mich. 


SCIENTIFIC AMERICAN 











CasInc Rine—Or elevator which may be | 
conveniently attached to or removed from a 
casing, in oil well operations. Patent 1513,- 
313. B. F. Conaghan, c/o E. S. Rutherford, 
Tonkawa, Okla. operated by the rider. Patent 1510316. O. 

Barter Borrom—Having simple means|H. Gentry, 736 Garson Ave., Rochester, 
whereby mud or the like may be discharged | N. Y. 
when churned on the derrick sill of a well. Scoorer—Having a drive connection, a 
Patent 1513030. A. Boynton, 1019 City | gear which permits of coasting, and brake- 
Natl. Bank Bldg., San Antonio, Texas. operating means. Patent 1511151. H. O. 

AvToMATIC Cut-Out—Adapted for use in Wilson, c/o P. W. Greene, 610 Equitable 
air lines to cut off the air when it reaches | Bldg., Wilmington, Del. 

a predetermined point. Patent 1513064. GAaME.—A fortune telling game in which 
N. G. Packard, Sand Springs, Okla. the answer is normally concealed but adapted 


Pertaining to Recreation 


HopssyHorse.—In the form of an amuse- 
ment device simulating a galloping horse 


CoTron CLEANING MACHINE — Whereby to be brought to view. Patent 1509370. S. | 
cotton bolls passing through the machine | Nagase, 3169 Pine Grove Ave., Chicago, IIL. | 
without releasing the cotton, will be re- BASEBALL-PITCHER’S PRACTICE TARGET— 
trieved and again submitted to the opera-| Simulating a catcher, designed for indoor 
tion. Patent 1514044. V. D. MHarlan,| work-outs prior to the starting of the sea- 
Humphrey, Ark. son. Patent 1511430. <A. O. Schonberg, 


2001 Morris Ave., Bronx, N. Y. 

AMUSEMENT APPARATUS—In the 
bowling game wherein the use of pins and 
pin setters may be eliminated. Patent 1512,- 
739. S. E. Baker, 361 Market St., Johns- 
town, Pa. 

GYROSCOPIC-CONTROLLED WHEELED Toy— 
Balanced and caused to travel along a pre- 
determined course by the action of the gyro- 
scope organized with the steering 
Patent 1513148. E. F. Welch, P. E. Frarow 
and J. Franklin, Box 157, Belboa, Canal 
Zone, Panama. 

AMUSEMENT DeEvice—In 
swing which may be operated with safety 
by children. Patent 1514316. E. Hardy, 
Colchester, Ll. 

Tor—Of the motor-operated type, travel- 
ing over a track under the influence of 
gravity. Patent 1515533. O. D. Willis, 633 
14th St., Huntington, W. Va. 

SounpiIne Toy—In which caps will be 
caused to be successively and rapidly deto- 
nated upon rotation of the casing. Patent 
1515580. J. P. Keegan, c/o Transfer Metal 


A1rR-BLow1InG Device For F'UR-CUTTER’S 
Use—Causing a steady blast to be directed 
onto the fur, without the operator exposing 
his breathing organs. Patent 1514515. A.| 
Goldsnyder and S. Goldstein, c/o S. Gold- 
stein, 203 E. 9th St., New York, N. Y. 

Breap CuTTreR—Whereby slices of a pre- 
determined uniform thickness may be sev-| 
ered from a loaf, until the loaf is consumed. | 
Patent 1513983. H. C. Greenbrook, 1636 





SucGaR-EvAPoRATING PLANtT—Whereby the 

handling of the sugar juices in the various 
stages of their evaporation is simplified and 
Patent 1514482. M. and M. M. 
Teran, c/o C. Terdn, Millburn St., Bronx- 
ville, N. Y. 
ATTACHMENT FOR PRINTING-PRESS Pures | 
delivered by the fly, to press the same into 
position on a receiving tray. Patent 1515,- 
498. J. La Seala, 263 Sackett St., Brook- | 
lyn, N. Y. 


Medical Devices 








ScurGIcAL INSTRUMENT — Having means | 
for firmly securing towels in position, with- 
out being in the way of the operator. Pat- 
A. Isom and W. A. Bridwell, 


Figure Toy—Simulating a fisherman, with 
means for attaching the figure upon the 
edge of an aquarium. Patent 1517202. J. E. 
Dumas, Ark. | Engel, 1439 University Ave., New York, 
Pap FoR DENTAL IMPRESSION Taars—| *- x. 
Which can be effectually pressed into posi- | 
tion without undue discomfort to the patient. 
Patent 1517197. V. Cuttitta, 525 W. 47th 





Pertaining to Vehicles 





- , : Liquip-LeEvEL INDICATOR—More particu- | 

a ow York, N. T . 4 | larly for use in connection with fuel tanks | 
DentaL Device—For forming vulcanite| of motor vehicles. Patent 1512752. C. M. | 
dentures with dense smooth plastine surfaces | Fisk, Liberty Center, Ohio. 
free from imperfections. Patent 1517208. RESILIENT WuHeEL — Whereby resilient | 


R. H. Gillespie and J. G. Vaughn, 20214 


Main St., Pine Bluff, Ark. 





without the use of a pneumatic tire or 
= ee . ——— i springs. Patent 1613176. O. A. Ladwig, 
_Prime Movers and Their Accessories | Box 1568, Great Falls, Mont. 

Vatve Action — For use in connection Tractor Hircu—For connecting a trail- | 
with an explosive motor of the two-eylinder | ing vehicle to a tractor, with a tendency 
type. Patent 1513692. J. F. Brice, 60 Wall ito hold the tractor to the ground. Patent 
St., New York, N. Y. 1512611. M. J. Konetsky, 1642 Howard 

BREATHER PrIre—So constructed that it| St San Francisco, Cal. 
eambines several of the elements necessary TRANSMISSION—Particularly directed to 


to the successful operation of an internal 
combustion motor. Patent 1512947. V. W. 
Page, c/o Victor Page Motor Corp., Melrose 
Ave., Stamford, Conn. 

Auxi“iarny Atk Suppty — For supplying 


ing various speeds for motor vehicles, 
ent 1513694. W. S. Cunningham, 
Elizabeth St., Shreveport, La. 


air to the intake manifold of an internal | as’ to accommodate either long or short 
combustion engine in accordance with its| springs. Patent 1513042. J. L. Hartell, | 
needs. Patent 1513142. H. G. Webb, Box! Brainerd, Minn. 

1733, Atlanta, Ga. ReEsmIENtT Wueert — Adapted to be 


mounted on the rim of a wheel of ordinary 
construction, providing pneumatic tire ad- 
vantages. Patent 1513118. F. J. MeNulty, 
Box 246, Victorville, Cal. 


INTERNAL-COMBUSTION MoToR—So con- 
structed that the camshaft housing will be 
supported above and out of contact with the 
eylinders. Patent 1514066. V. W. Page, 


c/o Victor Page Motor Corp., Melrose Ave.,; Tire Rim—For the mounting or dis- 

Stamford, Conn. mounting of either a_ straight-side or 
PistoN—With construction permitting of| clincher type tire in the shortest possible 

the examination or repair of the piston or| time. Patent 1514436. C. Clausen, Bisbee, 

rings without practically dismantling the} Arizona. 

motor. Patent 1514506. C. G. Cook, P. O. | CLUTCH AND BRAKE OPERATING MECH- 

Box 275, Murfreesboro, Tenn. ANISM—For motor vehicles, successively 


operated by the movement of a single ele- 


INJECTOR FOR Ot ENGINES—Permitting n ge oe 
ment in one direction only. Patent 1513905. 


the use of fuel oil of the lowest grade in 


W. H. Brown, 610 So. Hudson Ave., Pasa- 
dena, Calif. 


VALVE TESTER—F'or discovering leakages 


INTERNAL-COMBUSTION ENGINE—Of the 
fluid piston type, which generates power di- 
rectly in an associated turbine, in turn driv- 
ing. other mechanism. Patent 1515933. 
vehicles. 
Carmel, Calif. 





wheel. | 


the form of a) 
wire construction. 


form of 
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Driving CONNECTION—Which will elimi 
nate the common troubles with respect to 
the stripping of the differential ring gear 
Patent 1514522. H. J. Hilmes, Altamont, 


Illinois. 
Liquip SPREADER FOR WHINDSHIELDs - 
With means for spreading a transparent 


liquid, which prevents deposits of mist, snow 
or sleet, and insure a clear vision. Patent 
1514340. R. L. Rice and W. M. Jordan, 
1716 20th Ave., Gulfport, Miss. 

Disk WuHEEL—For use in conjunction 
| with the ordinary type of artillery whee! 
| hub, thereby eliminating a special form of 
hub. Patent 1513742. <A. J. Charlton, 
Lowden, lowa. 

RUNNING-Boarp Mat—Which is hingedly 
| connected and can be swung under the 
| running board until desired for use. Patent 
1515449. EE. N. Vose, c/o R. G. Dun & 
Co., 290 Broadway, New York, N. Y. 

TIMER—For automobile engines, with 
|means for preventing the accumulation of 











| dirt and other foreign substances, on the 
device. Patent 1515531. H. ©. Wilber, So. 





| SPRING 


Casting Co., 185 Christie St., Newark, N. J. | 


support of a vehicle may be accomplished | 


Sprinc Percu—Which can be reversed so | injury. 


in the valves of pneumatic tires on motor) 
Patent 1514033. W. A. Cannon, | Sounp AMPLIFIER—Patent 65931. 


Main St., Tuscola, Ill. 

DEMOUNTABLE RIM—Which may be very 
quickly applied to and removed from the 
tire of a wheel. Patent 1515538. 0O. B. 
Bachman, 526 Hellman Bldg., Los Angeles, 
| Calif. 

PowER-TRANSMITTING DEVICE — Adapted 
to various sizes of wheels regardless of 
whether the wheels are of artillery, disk, or 
i Patent 1515054. W. H. 
Kadesch, 1109 Main St., Cedar Falls, Iowa. 
SUSPENSION FOR VEHICLES — 

Which will prevent the likelihood of the 
vehicle tipping to sidesway and relieve other 
disagreeable shocks. Patent 1514303. C. A. 
Rasco, Samoa, Calif. 

| Cow VENTILATOR AND FILLING OPENING 
ror Cowt TANKS—With operating means 
whereby the opening may be controlled from 
the driving compartment of the car. Patent 


1516403. V. W. Page, c/o Victor Page 
Motor Corp., Melrose Ave., Stamford, Conn. 

MACHINE FOR ASSEMBLING SPOKES IN 
Wueets—Which affords facilities for as 
sembling spokes in a wheel without the 
necessity of heating the felloe member, 


Patent 1516328. J. E. Broxon, 1026 Marion 
Place, Akron, Ohio. 

Wueet Lock—Whereby the driving con 
nection between the steering post and the 
wheel may be broken, to prevent unauthor 
ized use of the vehicle. Patent 1516418 
H. P. Woodward and W. A. Lowery, ¢/o 
Lowery & Blakman Co., Atlanta, Ga. 

BRAKE BAND CONSTBUCTION—Which may; 
be removed from a brake drum without the 
necessity of removing the wheel from the 
vehicle. Patent 1515956. G. R. Le Maire, 
c/o Cocke Sales & Service Co., Central 
City, Ky. 

Pump—For inflating tires, which has a 
direct stroke and complementary leverage 
stroke, with greater pneumatic pressure. 
| Patent 1515662. W. R. De More, Box 45, 


° P . P ifn Ain 7 
a selective controlling mechanism for obtain- | Jacksonville, Fla. 
Pat- | 
2027 | Retained in a manner allowing of their re- 


RADIATOR WITH REMOVABLE ELEMENTS— 


moval and replacement in case of leaking or 
Patent 1517155. H. R. Guyot, 54 
| Avenue Jean Jaures, Paris, France. 
| DmReEcTion INDICATOR FoR AUTOMOBILES— 
For indicating on both sides of the vehicle, 
the direction in which the vehicle is about 
|to turn. Patent 1516538. R. E. Lunday, 
c/o Keystone Hotel, San Francisco, Calif. 
METHOD AND MEANS FOR THE REGISTRA 
TION OF Moron VEnICLES—So that the theft 
and subsequent alteration of identification 
|marks may be readily detected. Patent 
| 1516547. W. D. Powell, 1025 9th Ave., 
| South Fargo, N. D. 
}LARE SHIELD—Which may be readily at- 
|tached to an automobile top and instantly 
adjusted at will to any position desired. 
Patent 1516776. F. C. MeGuire, 102 N. 
Charles St., Macomb, Il. 





Desi gns 





DESIGN FOR A Clock Case—Patent 65353. 
M. Salinger, 24 E. 99th St., New York, N. Y. 

DESIGN FOR AN INCENSE BURNER—Pat- 
ents 65867 and 65868. 8S. Morita, c/o 
Nippon Trading Co., 420 Grant Ave., San 
Francisco, Calif. 

DESIGN FOR A LETTER OPENER — Patent 
65916. J. ©. Kortick, 335 First St., San 
Francisco, Calif. 

DESIGN FOR A 





CoMBINED LAMP AND 
8. Sad- 
| ler, 86 Fourth St., San Francisco, Calif. 
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< _4£ Fun indoors ~ 
with a Radiola 


it, show 
Patent 
Jordan 
Good music, a glowing fire ... comfort! Jokes, 
speeches, songs, dancing... fun! The best times 
of the winter, right at home, with a Radiola. 
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Everywhere—city, suburb, and far-away farm— 
Radiola II1-a will bring in music and laughter—news 
and exciting new interests. It is low in cost—but big 
in performance, and with its four tubes it gets dis- 
tance on dry batteries. It brings in programs from 
the country over, brings them in always clear— 
always real! 
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“There's a Radiola for every purse 
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ILES— 
ehicle, 
eet Radiola III-A. With four Radiotrons 
sunday, WD-11, headphones, and Radiola Loud- 
Calif. speaker. Complete except batteries and 
ee, ee a ae 
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fication Radiola III. With two Radiotrons WD-11 


—— and headphones. A great buy at $35. 


oe 


7 ° . 


lily at You can always add: Radiola Balanced 
stantly (push-pull) Amplifier, with two Radiotrons 
lesired. WD-11, to make a four tube set out of 


102 N. OSS rr Sel This symbol of 


v ee quality is your 
’ 7 Fi protection 





RADIO CORPORATION 
65353 OF AMERICA 


my © Sales Offices: Suite No. 122 & 
_—Pat 233 Broadway, New York é : 
a, ¢/o 10 So. La Salle St., Chicago, III. 
e., San 28 Geary St., San Francisco, Cal. 
Radiolas manufactured and distributed in Canada 

Patent by the Canadian General Electric Company, Limi- 

g, ted, Toronto, and the Westingh Company, 
t, San Limited, Hamilton, Ont. 


p AND REG. U.S. PAT. OFF. 
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RADIO CORPORATION OF AMERICA have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN, 
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The Scientific A Di 
* on oan rr a) ro al y 
FACTS ABOUT A FAMOUS FAMILY e Scientific American Vigest 
& e a ‘ ° é " a 
A review of the technical and trade press, consisting of abstracts 3 
from leading articles announcing the newest develop- w 
- : . . . 0) 
ments in industry and engineering “ 
Exact references to the sources from which these abstracts and quotations are made folloy = 
each abstract, the numerals referring respectively to the volume, number, and pages occupied a 
by the original article in order that those who wish for further data may refer to the 
originals. Other digests appear elsewhere in this issue m 
. I 
Conducted by Albert G. Ingalls b. 
a ta 
Is the Steel Riveter Doomed? are laid on the uncut pieces of steel and w 
| Curtine out the materials of a steel-framed| drawn around, much as a seamstress draws tt 
| building just as a tailor cuts cloth and then around a paper dress pattern. Then the holes Mw 
| welding these pieces together into & one-piece| indicated by the templets must be drilled for - 
structure is the newest way to look at the| the rivets; the individual pieces must be sc 
- construction of skyscrapers. Electric arc weld-| assembled and riveted into units such as in 
ing is beginning to make this sort of thing| trusses. These are next painted in the shop, fi 
possible. If it works out as well as its pro-| Sent to the site of the future building and I 
c ponents believe it will work we shall hear the| erected. Finally they are painted again. th 
~ tag a Be - penetrating rat-tat-tat-tat of the pneumatic The same building could be built by weld ce 
fa a , : i a | riveter only a few years more. Few listeners} ing with about half as many steps as those 
would object. just described. After the design was made, It 
There are three important methods of unit-| the drawings (much simpler without rivet ot 
ing two or more pieces of steel. The first is| holes) would be made; the joints would be in 
by riveting, a method nearly everyone is fa-| cleaned, arc welded and painted. That is all. of 
miliar with. The second method is by gas} If buildings made in this manner can be ch 
welding. An oxy-acetylene flame is directed| relied upon to stand up in long-time service, of 
One of the machines used in har- upon the pieces of steel to be joined while| the saving in human labor will be great. The ce 
vesting “steel hay” —another econ- the end of a rod of steel is held in the zone | welded joint, it is claimed, can be made as 
omy effected by General Motors of fusion. The third method is electric weld-| strong as the parts themselves, while the be 
ing, of which there are two varieties, resis-| corresponding riveted joint is rarely equal to an 
tance welding and arc welding. seventy-five percent of the strength of the ar 
In resistance welding the two surfaces to| parts. This means a saving in weight of ma ou 
sh 
° 66 99 th 
arvesting steel nha y > 
; Cc ac 
se 
~ ,* sti 
In the manufacture of automobiles there th 
‘ . . ‘ fre 
is a form of waste best described as pl 
° ° be 
et, a = . —— ee _ 
steel hay.” It consists of the shavings do 
- ~ . : bl. 
which result from machining steel parts. ic 
eff 
‘. — a a 4 : , 
Usually “steel hay” takes up valuable a 
, -e and brings a low price as “scrap.” Th 
space and Drings a 1OW price aS Scrap. me 
. . ag ae” Si 
But in General Motors factories it is e 
. . ° . 
chopped up by special machines into , bl 
~ . . . . F rep ® ‘6 ast 
fine pieces which pack into a solid | PA : 5 ele Tae : . 
Courtesy ot General Electric Co. 
mass. save freight space and bring a The method of joining steel building parts which replaces the noisy riveter, bls 
: does away with punching holes and saves money — 
. . | ust 
None > > , : ; 
highe r price per ton. | be united are brought in contact, a powerful| terial and a consequent saving in cost of ab: 
| electric current is passed from one to another, | material and freight on its shipment. is 
“ ——> e,. — . : | heating the junction, and the two pieces of Accurate alinement of parts will not be my 
> yt 4f> y y ~ > i 
Harv esting steel hay Was inaugurated steel are then pressed together. Spot welding | necessary, since there are no rivet holes to 
‘ ~ - is a variety of resistance welding which is| line up closely with corresponding holes on St: 
by Ge ne ral Motors engineers. It 1S d widely used. The two steel sheets to be} other pieces. Welded joints are also tight to tal 
aint asides 4 4 > : welded are placed between electrodes which | oil, water or gas. me 
) > > way y beak 
typic al Instance of the Way In which | force them together under heavy pressure.| A combination of all these factors makes it tor 
- ‘ . : A When the current is turned on the spot be-| possible to produce, with the use of welding. 
>» > » y ha ba 
Ge Ne ral Motors, be Inga amily of many tween the electrodes is heated by the passage| a structure which is cheaper and better than 7 
_— P ae - " — —_ » S of the electricity and a fusion takes place| the ones constructed by riveting. The sav 
C oOmpanle d, effects economies which only at that spot. ings, according to some authorities, amount 
ad re > aC The other form of electric welding is arc| to from ten to twenty-five percent of the total 1 
ri ( > > > . — , 
add value to the product of each one co Ege aarrreie iar ped patie a! 
|of in electric arc between a steel wire fixed It would not be accurate to state that arc a “ 
in an insulated holder and the pieces of steel| welding as a method of building construction is 
to be welded. The electric arc is formed by| is yet on a fully developed basis. There re ato 
touching the electrode to the steel plate and| main several metallurgical problems to be as 
then withdrawing it a short distance. The} worked out. Data must be gathered, for Th 
wire melts in the hot arc and is fused with| example, on fatigue and strength of welded In 
the molten steel of the parts to be welded.| joints. Experience is needed. See The Iron say 
This is the variety of welding practice that is| Age (New York) vol. 114, pages 1211—1212 Ge 
‘ .) 2) y beginning , 2 2 © i | (Nove . 24): Journal of the Ameri 
: ‘ a ‘ _ ‘ A — | now beginning to be used for the erection of | (November 6, 19 3s ’ / as 
Buick + CapiLLac CHEVROLET OAKLAND cctl Bathe Bathtinen. | can Welding Society (New York) vol. 3, pages the 
OLpsMoBILE * GMC Trucks Why abandon riveting and adopt welding? | 11-69 (October, 1924); also a paper (25 eig 
Because, it is argued, welding is more econom-| pages) presented by Prof. F. P. McKibben ome 
General Motors cars, trucks and Delco- Light products may be purchased on the GMAC ical. When you see a steel building being| of Union College before the Schenectady Sec 1 
Payment Plan. Insurance service furnished by General Exchange Corporation. | built, stop and think how many processes the| tion of the American Society of Mechanical Ts 
parts of the framework must go through.) Engineers and the American Welding Society I 
First there is the design; then the making of | (issued by the General Electric Company, Mies 
drawings; then the making of templets which! Schenectady, N. Y.). cor 
GENERAL Motors have our endorsement. In dealing with them please mention SCIENTIFIC AMEKICAN. 
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Thick Blankets Are Not Always | 
W armest 

Tests made recently by the Bureau of Stand- 
ards at Washington show that blankets of 
moderate density keep the indoor sleeper 
warmer than those which are closely woven 
or dense; that cotton blankets can be 
used over sheets to good advantage by all 
except those who, like campers, sleep where | 
it is damp. 

Blankets have been used by man for so} 
many thousands of years, that they have 
become a commonplace. Few scientific tests 
have ever been made on them. Most people 
take it for granted that a thick blanket is 
warm, especially if it is tightly woven; and 
that a thin blanket is correspondingly colder. 
Within certain limits this is true. But there 
is such a thing, says the Bureau, as putting 
so much fiber into the blanket and thus leav- 
ing so little space between the fibers that the 
fibers themselves become conductors of heat. 
Thus the blanket actually cools us, just as the 
thin cooling fins of an automobile radiator 
cool the tubes and the water within them. 

What, in a scientific sense, is a blanket? 
It is only a convenient device for surrounding 
ourselves with several layers of non-conduct- 
ing bubbles of air. Air is the best insulator 
of heat that is available. It is also the 
cheapest. The tiny spaces between the fibers 
of the blanket constitute these insulating air 
cells. 

What we want in a blanket is the correct 
balance between the size of the air spaces 
and the space taken up by the fibers. If there 
are too few fibers the air will pass in and 


also 


out of the contained air cells too freely. We 
shall always be warming up new air. If, on 
the other hand, there are too many fibers 


there will be little space left for dead air to 
act as an insulator, while the fibers them-| 
selves will conduct heat away from our bodies. | 

When we wish to sleep in the wind or in a| 
strong draft we must prevent the pressure of 
the moving air from driving out the dead air 
from the cells between the fibers. The sim-| 
plest way to do this is to increase the num- 
ber of layers of these air cells. This may be 
done by increasing the thickness of the 
blanket. The wind will penetrate the outer 
layers, but it will have little strength left to | 
effect the air in the inside layers. 

In the recent test at the Bureau of Stand- 
ards nothing was left to human judgment. | 
The blankets were wrapped around a square | 
metal plate which was heated electrically. | 
Since it was easy to meter the amount of| 
electricity needed to keep this metal plate at | 
a given temperature, the ability of any one| 
blanket to prevent the escape of heat could be | 
ascertained without error. 

The Bureau finds, also, that cotton blankets | 
resist the passage of heat about as well as 
blankets of wool, and believes they should be 
used more widely. Cotton tends, however, to | 
absorb moisture, while wool repels it. That | 
is why a cotton blanket feels cold and clam- 
my when one first gets into bed under it. 

Technical Paper No. 226 of the Bureau of 
Standards, explaining these tests, may be ob- | 
tained from the Superintendent of Docu-| 
ments, Government Printing Office, Washing- 
ton, D. C., for ten cents. 





* * * 


Telephone Customs Around the 
W orld 


In England when you telephone and the 
line is busy the operator, who is there called | 
a “telephonist,” says, “I am sorry, the number | 
In Sweden the telephone oper- 


is engaged.” 
ator announces herself with a number, such 
as “four seven,” in the Swedish equivalent. | 
This gives her position at the switchboard. | 
In Paris the operator announces herself by 
saying the equivalent of, “I am listening.” In| 
Germany, instead of giving a number in digits | 
as we do, for instance two-five seven-eight, | 
they say the equivalent of twenty-five seventy- 
eight. In German this takes the form of five 
and twenty, eight and seventy. 

What happens in the former realm of the 
Tsar is still less pronounceable. 

In Switzerland, where the operator must} 
know both French and German, the answer | 
corresponding to, “The line is busy” is, “The! 


| over and over in certain ways that identify 


| thirty-nine feet from top to bottom and weighs 


SCIENTIFIC 


number 0000 does not answer.” Japan refuses | 
to be short even over the telephone. The 
operator opens with the greeting, “Moshi, 
moshi,” and then “Nuban,” meaning “Number, 
please.” When Sir Herbert Tree attempted 
in the United States to use the English equiva- 
lent of “Hello,” which he considered a violent, 
nerve-racking word, the reply to his “Are you 
there?” was, “Say, where the devil do you 
think | am?”—Telephone Review (New York) 
vol. 15, pages 321-322 (November, 1924). 
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Courtesy Engineering News Record 

Great waves have little effect on the 

swing of the new government buoys 
shown above 





Taking the Swing Out of Ocean 
Buoys 


No matter how large the waves may run, 
the lights of the newest buoys of the Light- 
house Service will not nod themselves out of | 
No matter how calm the sea the thou-| 
sand-pound bells which are also carried by 
these immense buoys will continue to ring. 

The older type of buoy shown at the left 
side of the accompanying cut swings on the | 
waves just as a boat does. The result is that | 
its beam of light, which is focussed to a| 
narrow angle in order to make it stronger, | 
is visible from the decks of distant ships only | 
when it passes the horizontal part of its swing. | 
This is a serious objection to such a buoy| 
for the reason that many of these buoys have | 
set periods of light and darkness. They flash | 


view. 


them to seamen. 

The seaman times the flashes with his 
chronometer. Let us say he finds that the 
buoy flashes light for seven seconds; is dark 
for three seconds; flashes again for four sec- 
onds; and is again dark for nine seconds. No 
other buoy in the world flashes in this exact 
manner. Thus he knows where his ship is. 

Now, if the waves cause the buoy to swing 
its beam of light up out of view or down out 
of view the seaman will have difficulty in 
determining just how often the buoy does 
flash. 

The new government buoy, however, is con- 
structed in such a manner that the waves do} 
not swing it much. The long extension with | 
a heavy weight hanging twenty-two feet below 
the surface of the sea keeps the buoy in a 
nearly vertical position no matter how large 
the wave that passes. The whole buoy is 





| 








eighteen tons. 

Having thus provided that the waves will 
have little effect on the swinging of the buoy, 
merely raising it up and down as they pass, 
we have apparently defeated ourselves in an- 
other direction. For the fog bells of bell 
buoys have always been kept ringing by the 
motion imparted to them by the waves. 

A new way to do this has been found by 
means of gas stored under pressure inside of 
the buoys. The gas used is carbon dioxide, 
the gas that makes the fizz in both soda water 
and champagne. The buoy carries three large 
tanks of this gas, enough in all to ring the 
bell steadily for four months. 

The gas slowly escapes through an asbestos- 
packed choke valve to a small chamber. 
When its pressure there reaches about 275 
pounds per square inch it is automatically | 
released against’ a piston. When the piston | 
moves out, the 1,000-pound fog bell rings. | 
This action takes place every fifteen seconds. | 

The lighting of the buoys is done from a| 
tank of acetylene gas which contains enough 
gas to keep a 480-candle power light burning 
continuously for a whole year without atten- 
tion.—Engineering News-Record (New York), 
vol. 93, pages 783-784, Nov. 13, 1924. 
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Special GMC Tractor Truck with snow plow attachment—drawn from an actual photograph 


Every GMC Mile 
Pays a Dividend 


Whether the work is usual or unusual, hard 
or very hard, GMC trucks are paying 
substantial dividends to the GMC users of 
America. 


Dividends in miles, in longer life, in free- 
dom from the need for attention and repair. 


Dividends in more miles per dollar of 
investment because of the many GMC fea- 
tures that increase durability; among others, 
these: over-strength design of parts, full 
pressure lubrication of the GMC engine, 
GMC Two-Range Transmission and GMC 
renewability of cylinder walls. 


Every GMC mile is like every other GMC 
mile—it pays a dividend. 


GENERAL MOTORS TRUCK COMPANY 
Division of General Motors Corporation 
PONTIAC, MICHIGAN 
In the Dominion of Canada 
General Motors Truck Company of Canada, Limited, Oshawa, Ontario 


Distribution Centers at 























*Milwaukee *San Francisco 
Montreal, Quebec ‘*Seattle 
*Newark *Spokane 
New Orleans Salt Lake City 
Wayne *New York Saginaw 
ort Worth Oshawa, Ont San Antonio 
‘Oakland Shreveport 
Omaha Sioux City 
*Philadelphia Syracuse 
Pittsburgh *Tacoma 
Portland Toronto, Ont. 
Parkersburg Tulsa 
*Pontiac Vancouver, B.C, 
Eng. Rochester Washingion 
*St. Louis Wilmington 
*St. Paul Winnipeg, Man. 





*Direct Factory Branches Dealers in Most Communities 


eneral Motors 





GENERAL Motors Truck Co, have our endorsement, In dealing with them please mention SCIENTIFIC AMERICAN. 

















































The tools of national service 


The American people lead the world in the efficiency of industry. 
Who can say what part of their success is due to the superior 
implements they use. This much we know. They have the world’s 
best telephone system as an instrument of communication, and they 
use it without parallel among the races of the earth. To this end 
our telephone service must be equipped with proper tools. 

The tools of management. Bell System executives, rising from 
the ranks of those who know telephony, must share our respon- 
sibility to the public, most of whom are telephone users, share- 
holders or workers. 

‘The tools of service. The national, two-billion-dollar Bell 
System, handling fifty-eight million telephone calls a day, must be 
enlarged and extended while in use. 

The tools of forecast. ‘We must continue to know the rapid 
and complex growth of communities and make provision in 
advance, so that the telephone will be ready when needed. 

The tools of supply. The Western Electric Company, our 
manufacturing and purchasing department, its factories manned by 
40,000 workers, assures us that « son of facilities need never 
be interrupted. 

We must have the best tools 
thing else, in order to continue servi: 


if invention, of every- 
.merican people. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


BELL,SYSTEM 


One Policy, One System, Universal Service 





SCIENTIFIC 



























Diesel and Oil Engineering 
Hand Book 


By JULIUS ROSBLOOM 


Covers over 70 kinds of oil engines, both land and marine. 
Discussion of types, operation, examinations for licenses, 
electric auxiliaries, fuels and lubricants, pump auxiliaries, 
rules and regulations of various examining boards. Also oil 
field equipment, oil and its origin, drilling, derricks, tanks,and 
petroleum dehydration are fully treated. An appendix gives 
the latest applications of Diesel electric locomotives, and a 
list of the leading manufacturers of equipment. A most 
complete and authoritative reference. 


Postpaid $5.20 
SCIENTIFIC AMERICAN PUBLISHING CO. 
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Little Journeys to Scientific Facts 

THOsE who are interested in science often 
find themselves in the position of realizing 
that some new art or the product of some 
piece of research is becoming so important 
that one has to know about it. “Just when 
did this thing start, and what is its general 
background?”—how often one asks such a 
question! Filling in such a background is 
a difficult task. 

For instance, there is bakelite. Six or 
eight years ago bakelite was only a trade 
name among many trade names. Today bake- 
lite is almost as common a material as wood. 
“Where did bakelite come from? I want to 
find out without hunting through several 
volumes.” 

The little volume entitled “Popular Re- 
search Narratives,” tells as much as the aver- 
age man needs to know about bakelite, and 
tells it in only seven hundred words. 

And so of electric welding, of helium, of 
American optical glass, of the new feat of 
measuring molecules and of forty-six similar 
subjects. 

These narratives are not written for the 
reader who knows no _ science whatever. 
Rather they appeal most strongly to people 
who enjoy science, who sometimes read 
science, but who do not like to be over- 


| whelmed by the technicalities of some par- 
‘ticular corner of science when they want 


Listening to an Electron Rainstorm 


merely an idea of the whole. 


Courtesy Genera) Biectric Uo. 
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current. This is how the vacuum tube am- 
plifies and how we are enabled to hear weak 
radio signals. 

These electrons that do all this work are 
so small that the strongest microscope would 
fall ridiculously short of making them visible. 
There are billions of them in the smallest 
speck of dust. Nevertheless, by putting the 
electrons through various performances and 
by observing the effects they produce we can 
find out nearly as much about them as if we 
could see them. One such effect is the one 
we have just mentioned—we amplify the im- 
pact of the tiny electronic particle one or two 
hundred thousand times and then vonvert the 
amplified electrical energy into the equivalent 
energy of sound. Thus it effects our eardrums. 

To do this, Dr. A. W. Hull of the research 
laboratory of the General Electric Company at 
Schenectady, New York, and Dr. N. H. 
Williams of the University of Michigan, who 
did this recently, employed five stages of 
radio-frequency amplification. They were able, 
by adjusting very critically the number of 
electrons which fly from the hot filament and 
strike the plate, to limit their number from 
the usual millions per second to a comparative 
few, so that the combined impacts, when 
amplified, sounded in the telephones like rain 
on a roof. 

Listening to a rainstorm of electrons is in- 
teresting enough, but the two scientists regard 
this merely as incidental to a more important 


Measuring the electric charge of the electron, as well as listening to its impact 
against a plate was carried out by means of this apparatus 


The fact that these concise accounts are | 
issued by the Engineering Foundation, which 
is the joint research instrumentality of the | 
American Society of Civil Engineers, the | 
American Institute of Electrical Engineers | 
and other societies of similar high rank, as- | 
sures these little essays the imprimatur of | 
accuracy and authenticity. 


+ * * 


BEATING a tattoo like heavy rain on a tin 
roof, the impacts of a shower of individual 
electrons striking against a metal plate have 
just been heard by two American scientists, 
using a modified radio apparatus which am- 
plifies the impacts more than one hundred 
thousand times. 

Most radio fans know that when the fila- 





| ment of a vacuum tube is lighted the inside| 


of the tube is bombarded by a continual} 


| shower of rapidly flying electrons driven off 


the hot filament. When the grid of the vacuum 


| tube, which is placed between the filament 


and the plate, is charged positively it acts| 


work. They are actually measuring the elec- 
tric charge carried by but one single electron. 
The 1923 Nobel Prize for physics was awarded 
to Dr. R. A. Millikan for making this same 
measurement. The two scientists named did 
the same thing in a different way, so that the 
accuracy of Millikan’s work could be checked. 
The results thus far obtained give a value of 
the charge of the electron which agrees within 
one part in two hundred of that obtained by 


| Millikan.—From a statement issued by the 


General Electric Company (Schenectady). 
+ . * 


New Diesel Engine Uses Both 
Strokes for Power 

Expectep to mark an epoch in the develop- 
ment of the Diesel or fuel-oil engine, a new 
reversing, two-cycle engine of this type has 
just been brought out by the Worthington 
Pump and Machinery Company (New York). 
This engine obtains more power from a given 
engine weight than has hitherto been prac- 
ticable with a Diesel engine of this type. 

The Diesel engine, it will be remembered, 


| just as the white-gloved hand of a traffic | burns low-grade fuel oil and ignites it, not 


policeman acts on motor traffic. It says, “Go| 


with a spark, but by means of the great heat 


| ahead.” Thus the tiny charge coming in from! generated when the oil-and-air mixture which 


' scale the 


the aerial releases many times its own equiva-| 
lent of electricity. This released electricity 


reaches the plate and duplicates on a larger| 


characteristics of the incoming! 


is injected into the cylinder under pressure is 
highly compressed by the momentum of the 
flywheel. In the ordinary gasoline engine the 
compression is too low to heat the charge of 
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gas mixture to the point where it will také 
fire spontaneously. The Diesel engine, gso- 
called from the name of its inventor, is very 
much heavier than the common gas engine 
and has found its chief use, so far, in the 
propulsion of ocean-going ships. Here larger 
and larger Diesel engines have been put in 
use, especially since the World War, until the 
largest power unit at present installed in any 
ship is twenty thousand horsepower. 

It is believed by many that the lowered 
cost of ship propulsion made possible by the 
Diesel engine ought to put back in operation 
a large number of American ships which are 
now idle at their docks. In the case of the 
four-cycle Diesel engine every other revolu- 
tion of the downstroke of the piston is a 
power stroke. This corresponds to the four- 
cycle automobile engine. The two-cycle 
Diesel engine, however, gets a power thrust 
on each downstroke of the piston. But the 
new double-acting two-cycle Diesel engine 
gets power both on down stroke and up 
stroke, just as a steam engine does. 

The double-acting Diesel engine idea is not 
a new one, of course, but the difficulty of con- 
structing a double-acting Diesel engine that 
would stand up to heavy duty under the com- 
plicated stresses due to heat expansion on the 
various parts has previously interfered with 
the successful application of the idea. The 
success of the new design, therefore, is said 
to be due to the manner in which the prob- 
lems of expansion and heat removal are 
solved. 

The cylinder walls of forged steel are de- 
signed for the lowest amount of minor change 
in shape. By freeing this cylinder wall struc- 
ture from all rigid connection with any other 
structure, further release from stress due to 
heat expansion is obtained. The outside cast- 
ing is simply a water container for the cooling 
water and has no organic connection with 
the cylinder walls. In addition to this, the 
material of which the cylinder walls are made 
is more ductile than most cast iron and this 
permits excess stresses to adjust themselves to 
a considerable degree.—The Iron Age (New 
York), vol. 114, pages 559-560 (Sept. 4, 1924). 


* . * 


How Canadian Government Sur- 
veyors Turned a Clever Trick 
Mempers of the Geodetic Survey of Canada, 

part of whose work is to make accurate maps 

of new country, found that when they began 

a survey of the Canadian Rockies they had 

no place level enough to measure off a base- 

line, so they sat down and waited for winter 
to come and freeze over a small lake and then 
measured their line as accurately on the ice 

as they might have done on the sand of a 

long beach. 

The accurate measurement of a fairly level 
baseline always forms the beginning of such 
a survey and the accuracy of the whole sur- 
vey depends on the precision of measurement 
of this one line. In a distance of three and 
one-half miles, even an error of a quarter of 
an inch would be regarded as too large. 

If you were making a map of a moun- 
tainous section of country you would find 
it impossible to take accurate tapeline mea- 
surements from peak to peak because the 
country is so rough. The way this is done 
by precise surveycrs does not require this 
slow method, however. A surveyor’s transit 
and a little knowledge of mathematics makes 
it possible to determine the distances very 
accurately from point to point even though 
these points are separated by several miles 
of rough mountainous country. This is done 
by means of what is called a triangulation, 
and the beginning of every triangulation must 
be one, single, carefully tape-measured line. 
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After that the work is comparatively simple. 

The baseline forms one of the three sides | 
of a triangle, the other two sides being lines | 
reaching from the ends of the baseline to | 
some distant point. The transit measures the 
three angles of the triangle, and the two un- 
measured sides can be calculated by trigonom- 
etry from this date. Now that you have 
found the length of the other two sides of 
your triangle, one of them serves as the trans- 
ferred base line of a second triangle, and so 
on through triangle after triangle. In this 
manner it is possible to survey a very large 
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INTERIOR OF MODERN TEXTILE MILL—“SEMI-MILL CONSTRUCTION” —VW, E. S. Dyer, Architect and Engineer 


Bringing Back | 
Sane Economics into Industry 


A message to Business Men about 
Weyerhaeuser-Ideal Industrial Construction 


ANUFACTURING 
“ess moves swiftly in 
this country. It would be hard 
to find any factory today where 
plant, equipment or major 
methods bear much resem- 
blance to those in use twenty- 
five years ago. 


In the main, progress has 
probably made for higher pro- 
duction and lower costs. 


Yet there is hardly a manu- 
facturer of today who does not 
find his overhead costing him 
way beyond his reasonable 
hopes for economy. 


O type of factory building has 

ever been found so economical, 
dollar for dollar, as the “Mill Con- 
struction”? which was the standard of 
American industry up to 1900. 

This type of building grew out of 
the needs of the thrifty, frugal era of 
industry. 

By the use of “Mill Construction,” 
it is quite possible to save up to 15% 
on capital building cost. 

Save up to 15% on interest charges, 
with a corresponding saving in taxes. 

Save up to 75% oninsurance charges. 


In one section of this country there 
are hundreds of great factories built of 
“Mill Construction,” and protected by 
sprinkler system against inside fires, in 
which the losses from fire over a recent 
3-year period have averaged only 3 % 
cents per $100 of insurance written. 


wy there be any misunderstanding, 
let us say right here that Weyer- 
haeuser did not originate “‘Mill Con- 
struction.’”” 


Nor would Weyerhaeuser be under- 
stood as urging the indiscriminate use 
of “Mill Construction.” 

In fact, one of the functions of the 
Weyerhaeuser Expert Construction 
Engineer is to advise against the use 
of “Mill Construction’”’ when it is not 
suited to the purpose of the building. 

As part of its program of service to 
American industry, Weyerhaeuser has 
made the most authoritative study of 
this type of building in recent years— 
and perhaps ever. 

Capital investment — taxes — inter- 
est charges — depreciation — design— 
structural efficiency—flexibility of in- 
terior division—fire safety—insurance 
rates—and many more things. 

Furthermore, since “Mill Construc- 
tion’”’ depends first of all on adequate 
supply of great fine timbers, Weyer- 
haeuser supplemented the above in- 
vestigation by a survey of its timber 
resources and distributing facilities in 
relation to “Mill Construction” needs. 

The Douglas Fir Mills of the Weyer- 
haeuser organization are producing 


selected timbers of the finest possible 
wood for this purpose. 

Through the Weyerhaeuser distrib- 
uting plants in the heart of Eastern 
and Mid-Western markets, these tim- 
bers are laid down quickly and eco- 
nomically in all the principal indus- 
trial sections of this country. 


— Weyerhaeuser Expert Con- 
struction Engineer is available for 
consultation with the Industria! Man, 
his Building Engineer and his Archi- 
tect. 

His services are purely consultative, 
and rendered without charge—a char- 
acteristic Weyerhaeuser personal con- 
tribution to greater efficiency in the 
employment of America’s lumber re- 
sources. 

Responsible members of industrial 
concerns are also invited to send for 
complimentary copies of the Weyer- 
haeuser books—‘“‘Industrial Build- 
ings,’ written for the Business Man, 
and “Structural Timbers of Douglas 
Fir,”’ a book for the Building Engi- 
neer,Architect,and Purchasing Agent, 


WEYERHAEUSER FOREST PRODUCTS 
SAINT PAUL* MINNESOTA 





Producers for industry of pattern and flask lumber, factory grades for remanufacturing, 
lumber for boxing and crating, structural timbers for industrial building. And each of 
these items in the species and type of wood best suited for the purpose. 


Also producers of Western Red Cedar poles for telephone and electric transmission lines 


Weyerhaeuser.Forest Products are distributed through the established trade chan- 


nels by the Weyerhaeuser Sales 


Company, Spokane, Washington, with branch 


offices at 208 So. La Salle St., Chicago; 220 Broadway, New York; Lexington 
Bidg., Baltimore; and 2694 University Ave., St. Paul; and with representatives 
throughout the country. 
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Soew $20 putes 


That’s the experience a coal dealer reports with the 
Godfrey Conveyor and his annual tonnage would 
not equal that of some of the smallest industrial 


plants. 


This equipment not only enables one man 


to deliver coal from the car to the boiler room at from 
three to seven cents a ton, but it will reclaim coal 


placed 


in outside storage with equal efficiency. 


Industrial executives who have not already investi- 
gated the Godfrey will find it to their advantage to 


write us about it today. 


Ask for Bulletin A-23 


GODFREY CONVEYOR COMPANY 


Elkhart, Indiana 








Chicago, Ill. 
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TRADE-MARKS 
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FOREIGN PATENTS 


MUNN & CO. 


PATENT ATTORNEYS 


Associated since 1846 with the Scientific American 


N. Y. ¢ 


VAN NUYS BUILDING 
Los Angeles, Cal. 


Books and Information on Patents 
and Trade-Marks by Request. 
Associates in All Foreign Countries. 


SCIENTIFIC AMERICAN BLDG. 
Washington, D. C. 


HOBART BUILDING | 


San Francisco, Cal. 
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| a microscope, 


area, simply by covering it with a network 
of triangles, all of whose dimensions were 
derived indirectly from the length of the 
baseline which formed one side of the first 
triangle laid out. 

The baseline measured on the ice of the 
Canadian lake was exactly 5,800 meters long, 
and posts were held in holes cut in the ice | 
fifty until the water poured | 
around them froze them in. The tapes used 
for such important work are not the ordinary 
tape, but are made with extreme accuracy 
and must be with great skill if small 
errors are not to be made. They have a 
special thermometer attached, by means of 
which the temperature may be known at the 
time of each measurement and the amount of 
contraction of the tape due to the cold al- 
lowed for. 


every meters 


used 





Courtesy of Starchroom Laundry Journal 


Put collars that get 


“ 


Unfortunately for the rapid progress of the 
work, but fortunately for the comfort of the 
surveyors, the thermometer supplied with the 
used by the Canadian experts did not 
read lower than two degrees below zero, while 
the temperature of the air was often thirty 
degrees colder. 

Even at temperatures around zero the party 
did not greatly enjoy the very delicate work 
of measuring the baseline, especially during 
the winter storms that came down from the 
Engineer (Toronto 
Intario, Canada), vol. 47, page 318, Sept. 9, 


tape 


mountains. — Canadian 


* * ¥ 


Kinks That Keep Your Collars 
From Wearing Out 


Tue rapid wearing out of your collars may 
occur largely in the laundry but it is not 
usually the fault of the laundry. It may often 
be traced to the cotton mill in which the 
cotton fibers were spun into yarn. It needs 
magnifying a few hundred 


diameters, to reveal the full cause of the 


| trouble. 


| be less than an inch in length. 


Pull from some garment or from a piece; 
of cotton twine or cotton cloth a tiny bit of 
cotton yarn, hold it to the light and separate 
out one single fiber. This fiber will probably 
Even with the 
naked eye it can be noted that it is not a 
comparatively straight shaft like a silk fiber. | 

Put this fiber under the microscope and | 
you will see that it appears to be twisted or | 
kinky, resembling a piece of twisted-strip | 
Christmas candy. When several short cotton | 
fibers are twisted together the little kinks of | 
the fibers interlock. This is what enables us 
to make a strong thread out of fibers less than 
an inch in length. If silk fibers with their | 
straight shafts were as short as cotton fibers | 
we could not make thread of them at all. 
They would not lock together. 

Under the microscope some cotton fabrics 
reveal the presence, among the good fibers, of 
a certain proportion of “dead” fibers and pos- 
sibly of some “unripe” fibers. The dead 
fibers look puffy at the edges and their walls 
are irregular. Such fibers cannot be spun 
into firm, elastic and even yarns. They inter- 
fere with the spinning processes so that weak 


threads result. Cotton cloth into which 
threads containing dead fibers have been 


woven makes collars that crumble easily, even 
with plain hand washing. 


The other class of objectionable cotton 
fibers, the unripe ones, are obtained from 
cotton plants the seed of which has not 
matured. Such fibers are weak, they split 


easily and do not spin well. 
The cloth of some collars contains 


both 
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dead and unripe fibers. Good collars contain 
few of either. If we are to choose a good 
brand of collars to stick to we must become 
a microscopist, get a collar of each kind, dis- 
sect them and see what their fibers are like. 

There is another reason why collars become 
bad. If the yarn from which the goods is 
woven is not twisted enough or if it is not 
twisted uniformly, the yarn will not be strong. 
Collars made of it will go to pieces very soon, 
whether sent to a power laundry or washed 
and laundered by hand. 

In figures 2 and 3 the lefthand ends of the 
yarns are correctly woven. The right ends 
are incorrectly woven. Figure 3 is se loosely 
twisted that the little kinks in the short cotton 
fibers do not interlock strongly. Such 
is weak at all points. Figure 3 shows another 
source of weakness. The yarn had beer given 
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saw-edged” under the microscope 


enough twist as a whole, but the twisting has 
come mostly in spots. The yarn is lumpy. 
The places between the well-twisted spots are 
weak. 

An easy way to duplicate this condition in 
an experiment is to take a small amount of 
absorbent cotton and spin a yarn from it by 
hand. Moisten the fingers, seize a protruding 
tuft of fiber and twist it, at 
pulling it out. In this manner, with about a 
minute’s practice you can learn to spin a 
yarn of several feet length, but you cannot 
hope to spin it evenly. In places your yarn 
will be very strong, while other places which 
did not receive enough twist will be 
much weaker. 

Now you have almost duplicated some of 
the causes for the early decrepitude which 
irk you so. The laundry is willing to ac- 
cept some of the responsibility—the best of 


the same time 


very 


washing destroys collars to some extent. But 
it pays to buy collars made of good material. 
—The Starchroom Laundry Journal (Cincin 
nati, Ohio), vol. 31, pages 37-38 (September 
15, 1924). 


* * * 


The Ice-Cream-Freezer System for 
Shipping Fruits 

Ir salt were added to the ice that is used 
to keep fruits and vegetables cool in refrig- 
erator people living in inland com- 
munities could enjoy such delicate tropical 
fruits as figs, mangoes and nectarines. 

Most refrigerator cars are cooled to various 
temperatures between forty and fifty degrees. 
Fahrenheit. They are seldom as 
thirty degrees. Yet it has been found that a 
few degrees difference in temperature makes 
a decided difference in the condition of the 
perishable fruit. If the car in which melons 
are shipped on an eleven-day journey is not 
maintained at a temperature below fifty de- 
grees about eighty percent of the melons may 
arrive soft. Lower the temperature of the car 
to about forty degrees—only a few degrees 
change—and about ninety percent instead of 
ten percent of the same melons should arrive 
at the end of the same journey in good con- 
dition with no sign of rot. 

Within certain limits salt added to ice pro- 
duces a brine the temperature of which falls 
below the freezing point in proportion as the 
salt is used. In 1714 Fahrenheit added am- 
monium chloride to snow and produced what 
he believed to be the lowest possible tempera- 
ture. He called it zero. Ammonium chloride 
like sodium chloride, is a salt. Sodium 
chloride or common salt produces much the 
same effect, as is well known to any one 
who has cranked the ice-cream freezer and 
kept it filled with ice and salt. 


cars, 


cool as 


In dealing with them please mention SCIENTIFIC AMERICAN. 








FE! 


iF 
bee! 
tain 
Wh 
ice 
fuse 
mod 
ruin 

T 
five 
icin 
ad 
is a 
be | 
the 

F 
thir 
solu 
the 
For 
pota 
the 
and 
stan 
free 
com 

r 
ship 
enol 
Rai 
947- 


Th 


dep 
var‘ 
incr 

me 


Elec 
trac 
V 
turk 
is b 
soul 
enol 
the 
mat 
oil 


oof 


b 





Be o BRS 


turk 
are 
The 
hi 
fuel 
cha‘ 
the 
gas 
volv 
obv: 
ordi 


1925 


ontain 
good 
ecome 
d, dis- 
> like. 
ecome 
ods is 
is not 
strong. 
soon, 


yashed 


of the 

ends 
oosely 
cotton 

yarn 
nother 
given 


f 


- 
Fi So 
ibe 


f 





gz has 
umpy. 
ts are 


on in 
int of 
it by 
uding 
time 
out a 
pin a 
annot 
yarn 
which 
very 


ne of 
which 
0 ac 
st ol 

But 
terial. 
‘incin 
ember 


for 


used 
refrig 

com 
opical 


arious 
grees. 
ol as 
hat a 
nakes 
f the 
1elons 
s not 
y de- 
; may 
le car 
grees 
ad of 
arrive 
con- 


7] pro- 
falls 
s the 
| am- 
what 
\pera- 
pride 
dium 
h the 
one 


and 








FEBRUARY, 1925 


In shipping meats it has for some time| 
been the practice to add salt to the ice con-| 
tained in the ends of the refrigerator car. | 
When, however, it came to using salt with| 
ice to cool vegetables and fruits, shippers re- 
fused. They feared that these delicate com- 
modities would themselves be frozen and| 
ruined. 

The newer method consists of adding about | 
five percent of salt to the ice at the initial | 
icing of the car. After the car has traveled | 
a day or two about one percent more salt | 
In this way the temperatures may | 
be kept down to about thirty-five degrees on | 
the journey and the fruit saved. 

Fruits and not freeze at 
thirty-two degrees. The solids contained in 
solution in the juices inside the fruit reduce 
the freezing point to a considerable extent. 
For instance, apples, plums, blackberries, 
potatoes and grapefruit do not freeze until 
the temperature is down to about twenty-eight 
and one-half degrees. Even with- 
stand a temperature of four degrees below the 
freezing point of water. Most other raw fruits | 
come within these ranges. 

Thus the cars in which such products are 
shipped may quite safely be iced and salted 
enough to keep them below forty degrees.— 
Railway Age (New York), vol. 77, pages 
947-950 (Nov. 22, 1924). 


oe * * 
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vegetables do 


oranges 


The Gas Turbine—Is There Any- 
thing in It? 

“No,” says Professor Lionel Marks of the 
department of mechanical engineering of Har- 
vard University. “It offers no possibility of 
increased efficiency.” 

“Yes,” says Dr. Lowenstein of the General 
Electric Company. 
tractive.” 

Whatever the ultimate outcome of the gas 
turbine, engineers are discussing it. Research 
is being done in the hope that this interesting | 
source of power can be brought to a high 
enough degree of efficiency to compete with 
the steam turbine and with that close running | 
mate of the steam turbine, the Diesel crude 
oil engine. 


“Its possibilities are at- 


SCIENTIFIC 


and fuel flow into the combustion chamber 
steadily, and thus the gases formed impinge 
steadily on the buckets of the turbine rotor. 
This is more like the steam turbine, and it is 
called the constant-pressure-combustion gas 
turbine. 

With both types the greatest problem yet 
to be solved is that of temperature. We 
want to employ as high a temperature as we 
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can because in that way we can get the most | 
power out of the fuel. Unfortunately the| 
high degree of heat which we would need to| 
use in the gas turbine in order to get as 
much power out of our fuel as the steam 


| turbine and the Diesel engine now get out of 


their fuel would overheat and ruin the parts 
of the gas turbine itself. Are we then at the 
end of our rope? Engineers disagree. 

Practically all steels lose half their tensile 
strength even at 1,000 degrees, Fahrenheit. 
The hot gases of the gas turbine soon ruin 
the blades or buckets of the rotor against | 
which they impinge. First the surface layer | 
of the metal oxidizes; then it is literally 
washed away by the swift flow of hot gases. | 

Dr. Lowenstein believes that he has solved | 
this buckets made of | 


dificulty. He uses 
fused quartz. Quartz is able to withstand 
much more heat than steel. Some doubt 


whether quartz is strong enough to stand the 


wear and tear but Dr. Lowenstein believes 
that it is. 
The suggestion of Dr. Lowenstein is to 


link the gas turbine up with the Diesel engine. 
The exhaust gases of the Diesel engine, in- 
stead of being thrown away into the air, 
would then be run through the gas turbine. 
In this manner a great deal of energy that is 
now being wasted would be captured.—Power | 
(New York) vol. 60, pages 935-936; English 
Mechanics (London) vol. 120; one page; Jron 
Age (New York) vol. 114, pages 1329-1333 
and 1407-1409 (November 20 and 27, 1924). 
* * * 
Why Wash Your Dishes? 
Them 


Disues that will be used but and 


Eat 


once 





REATER power-output than any 
\} | other engine type—therefore more 
economy—less unworking weight ! 


Upon a sound basic design—the high-ef- 
ficiency overhead valve type—Wisconsin 
engineering has long applied development, 


\ } \ rather than alterations, fads, and hobbies. 
\ | Today the builder of trucks, busses, 
! boats or industrial units can turn confi- 
\ Pt dently to Wisconsin for ““More Power per 
\ | \ Cubic Inch,” plus the long-lived rugged- 


ness that hds marked Wisconsin motors 
for fifteen years. 


» \ Let us discuss your power needs with you. 
h Write us and exchange specifications. 






\ | (Delivery-per-schedule guaranteed) 





which will be thrown away after each meal, | 
without washing, are a possibility of the| 
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Courtesy of *‘Iron Age’’ 


Cross section, an 8,000 horsepower gas turbine designed to 
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Wig 
operate at 1,500 | 


revolutions per minute 


The gas turbine is not merely a theory. Gas} 
turbines developing thousands of horsepower | 
are in actual use, especially in Germany. | 
There are two kinds of them. | 

In one kind the compressed air and the} 


fuel oil are introduced into a combustion} occur to most of us—perhaps because we are 


chamber through a valve. - The valve is closed, 
the mixture is ignited and exploded, and the | 
gases impinge on the rotor and make it re- 
volve. This is the explosion turbine and it is} 
obvious that it has much in common with the | 
ordinary internal combustion engine. 

In the other kind of gas turbine the air| 


future suggested by Dr. Willis R. Whitney. | 
Director of the Research Laboratory of the 
General Electric Company in a recent inter- 
view in the New York World. 

This is a problem which is unlikely to 


too close to it. People have always washed 
dishes. We let it go at that and go on assum- 
ing that people always will. Yet, in all the 
world’s work of dishwashing a_ staggering 
amount of human energy is consumed. 

Why not find a way, says Dr. Whitney, to 
have new, clean dishes every time we eat? 
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The common mosquito, 
magnified 24 times, is a 


: umping station 
truly fearsome object! —- 


effected a remedy. 


Do what Toledo did 


Once Toledo had a nuisance, 
a tract of swamp land near 
the lake, a breeder of mos- 
quitoes, foul odors and fogs. 


But an automatic pumping 
station, equipped with motors 
made by the General Electric 
Company, turned the swamp 
into dry land—and abolished 
the menace to the city. 


This monogram is on 
all sorta of electrical 
equipment—large and 
smali—the motorsand 
machines that do the 
hard unpleasant tasks 
of life. You can rely 
on the letters G-E as 
meaning both “‘Gen- 
eral Electric” and 
“guarantee of excel- 
lence.” They are a 
symbol! of service, the 
initials of a friend. 


GENERAL ELECTRIC 


Is there a Swamp near you? 
There need n’t be. 





But this electric 





Check Your Bonds by the 
Four Distinguishing Marks 


1. Independent Appraisals: The property securing every 
issue of Miller First Mortgage Bonds is appraised, not 
only by our own experts, but by independent, local 
authorities who submit written estimates of value and 
earnings. Through independent Appraisals you can own a 
nationally known investment paying up to 7%, with as much 
assurance of safety as though you had inspected the prop- 


erty yourself and had obtained disinterested opinions on it. 


The Four Distinguishing Marks of Miller Bonds are the 
means by which these bonds may be compared, not only 
with other real estate bonds, but with any other security. 
Mail the coupon today for Folder B-4302. 


———— == L MILLER 4 CQ--—-----—-]I 


INCORPORATED 


30 East 42nd Street, New York 


Please send me Folder B-4302 describing the Four Distinguishing Marks, and booklet of 
new 7% Miller Bond offerings. 


Name... 


Address 


GENERAL E.ectric and G. L. 
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Such dishes might be made, he suggests, of | 
the phosphate rock of Iowa reduced in electric | 
furnaces to something corresponding to citrate | 


soluble-phosphate, ground to powder, mixed | 


| with some simple binder and pressed into | 


attractive plates by machinery. 

When used once, these plates would go 
with the garbage to the farm. There the| 
phosphate of the plate, spread on the land, 
would slowly dissolve and act as a fertilizer. 

In this way one might be said to be the 
eater of one’s own plate, for the next year’s 
crop of farm produce, or possibly that of the 
year following would take from the soil essen- 
tial plant foods which had been put there 
when the broken shards of the temporary 
dishes dissolved and gave up their phosphates. 




















—& State mahway 

Courtesy of Engineering News Record 

Changes made in direction of river | 

flow by a small wall. Dotted arrows 

show current before training wall 

was constructed. Heavy arrows show 
current as changed by the wall 


Breaking the Will of a Stubborn’ 
River 

WHEN it was seen that the flood flow of 
the Kilbourn River, in Wisconsin, was seri-| 
ously threatening to undermine a_ highway 
just below a power dam owned by the South- 
ern Wisconsin Power Co., (Kilbourn, Wis- 
consin) a miniature model of the river and 
dam was built at the hydraulic laboratory of 
the University of Wisconsin for the purpose 
of studying how best to control the flood 
waters. 

This interesting model, faithfully reproduc- 
ing the dam, the power-house and the river 
channel, was built on a scale of one foot to 
one hundred. 

Just below the dam, the river bends shaiply 
to the left, but it had been very rapidly wear- 
ing away the river bank at the outside of the 
turn opposite the dam. The pocket thus be- 
gun facilitated the formation of an eddy, and 
this increased the erosion until the eddying 
basin finally covered eight acres. To break 
up this current a wall was suggested, extend- | 
ing into the river. This was for the purpose 
of swinging the river current where it ought 
to go. But it was realized that mere advance | 
judgment might not determine rightly the 
size, length and exact location of this training | 
wall. So the model was built, and water was 
let in through a four-inch pipe with an ac- 
curate gaging meter to permit simulation of | 
all stages of flood. The water that flows from 
the power turbines, was represented by a| 
one-inch pipe controlled by a meter. A third | 
device controlled the down-stream water level. 
One-foot squares were painted in white on 
the bottom of the model, so that the exact 
direction of flow of the water under all kinds! 
of conditions could be determined. Sawdust 
was used on top and under the water, to 
enable the flow to be followed, while the rate 
of travel of the water was timed from floats, 
by a stopwatch. 

The advantage of making these preliminary 





| water. 


j}and as 
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One Pipe 180 Miles Long 

Most of the pipelines through which oil js 
pumped across country from the oil fields are 
now being welded instead of connected by 
means of threaded connections, This method 
not only does away entirely with the bother 
and cost of threading pipe, but it practically 
eliminates leaks and makes one continuous 
tube out of a large number of lengths of pipe, 

The welding is done by means of the oxy. 
acetylene torch and the work proceeds go 


| rapidly that two miles of pipe having a diam- 


eter of eight inches may be welded into one 
piece in a single working day. 

A line of this nature was recently laid 
from the village of Luling in the oil fields of 
Texas to Hull, 180 miles east. This piece of 
work, which was done by the Magnolia Pe. 
troleum Company, assisted by the Linde Air 
Products Company, required but one hundred 


| working days from the very beginning of 


operations to the actual use of the pipeline 
for pumping oil. This is the longest welded 


| pipeline ever undertaken. 


After the right-of-way along which the line 
was to be laid had been cleared of brush 
and other obstructions the lengths of pipe 
were strung along the line and were lined 
up ready for welding. 

The welders next welded the short lengths 
of pipe into single units each of which was 
made up of from five to twenty lengths. These 
units were then connected on the line. Right 
behind the gang that did this work came 
anether gang who made the necessary bends in 
the pipe and put in the slack necessary to 
compensate for the contraction and expansion 


| of the line owing to changes in temperature. 


About a mile behind this gang came the 
painting gang who painted the pipe, then the 
ditching gang who pushed it into a ditch dug 
close beside it. 





Courtesy Linde Air Products 
Making one pipe from two 


The hardest problem was to take the line 


| across several rivers, especially since this task 


had to be done during the season of high 
It was done in the following manner: 
A five-length unit was made up by welding, 
its end was plugged so that it would float, 
each section was hauled into the 
water another length was welded to it. The 
growing section of pipe was ha''ed across 
the river by means of a windlass. 

When ninety-three miles of the long line 
had been completely welded it was filled with 
water and subjected to a pressure of 7% 
pounds per square inch. In the entire ninety 
three miles only one bad welded joint and 
three pinholes were found. The line ought to 
be regarded, not as fifty thousand connected 
lengths of pipe, but as a single, 180-mile piece 
of pipe—Oxy-Acetylene Tips (New York), 
vol. 3, pages 46-52 (October, 1924). 

+ . « 


The Stuff a Man is Made of 


Docror Charles H. Mayo, the famous 
Rochester, Minnesota, surgeon, states that the 
average man’s body would furnish fat enough 


tests was demonstrated after the training wall | to make seven bars of soap; iron enough for 
decided upon from the model was actually | a medium sized nail; sugar enough to fill 
built in the river. Had the training wall been|a salt shaker; lime enough to whitewash a 
built up above the high or flood-water level,| chicken coop; phosphorous enough to make 
as one would naturally think most desirable,| the tips of 2,200 matches; magnesium enough 
there would have been serious whirling in the | for a dose of magnesia; potassium enough to 
pool below it, with consequent undesired ero-| explode a toy cannon; and sulphur enough to 
sion.—Engineering News-Record (New York),| rid a dog of fleas. Value, said to be about 
vol. 93, pages 429-430 (Sept. 11, 1924). ninety-nine cents. 
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Predicting Forest Fires 


By keeping close watch of the instrument 
known as the hygrometer, which indicates the 
percentage of relative humidity of the atmos- 
phere, the foresters of the states of Oregon 
and Washington are now able to predict when 
forest fires are most likely to occur. 

A comparison between the Weather Bu- 
reau’s records of relative humidity of the air 
and the records of past forest fires at once 
makes clear an interesting fact: The forest 
fires have nearly all begun during those rare 
spells when the relative humidity of the air 
was below thirty-five percent with the ther- 
mometer at the same time standing above 
sixty degrees, Fahrenheit. 

An inspection of the accompanying chart 
where the black areas indicate such weather 
shows clearly how small a percentage of the 
time such a combination of weather condi- 
tions occur. These are the times when the 
foresters and fire wardens have learned that 
it is wise to expect trouble. 

When the hygrometer begins to creep down 





toward the thirty-five percent moisture mark 
warnings are sent out to the lumber camps | 
in the forests that extreme care must be taken | 
to avoid the accidental starting of any kind 
of fires. | 
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Ocurteay of * The Tinbermas 
When the humidity curve falls below 
forest 


Ordinarily, when a human being says it is a 
dry day he only means it is not a wet day. 
The hygrometer, however, tells much more 
about the amount of moisture in the air than a 
human being can tell. Even on a rainless 
day it tells just exactly how much relative 
moisture or humidity there is in the air. 

When the air has taken up as much mois- 
ture as it can possibly hold it is said to be 
saturated, and the relative hygrometer reads 
100 percent. If, on the other hand, the air 
were absolutely devoid of any moisture the 
hygrometer should read zero percent. Such 
extremes hardly ever occur. The air always 
contains some moisture. 

Provided there were no rain falling, would 
you not assume that a fire would burn as 
briskly on one day as on another? Forest fires 
do not. They appear to thrive on very dry 
weather, and the reason is that at such times 
the dampness that is in the fibers of the 
underbrush, leaves and pine needles creeps to 
their surfaces and is evaporated, leaving the 
insides of these things bone dry. Then, when 
the flames start they have little or no moisture 
to fry out of the underbrush and deadwood. 
Thus, they burn this matter up much faster. 
This is simply another way of saying the 
forest fire seems to spread more rapidly than 
usual, 

Out in the forests of Oregon and Washing- 
ton they have learned that weather of the 
3ort that breeds uncontrollable fires can be 
predicted a day or two ahead. In fact, so 
clearly were they able to prove this to the 
United States Weather Bureau that two gov- 
ernment meteorologists have been assigned to 





the interesting work of keeping an eye on the 
peculiarities of the winds that seem to bring | 
the fire-aiding combination of warmth and | 
extreme dryness to that locality. These | 
scientists have already been able to save 
immense fire losses by warning the lumber 
camps in the mountains when to redouble 
their watchfulness against the kind of care- 
lessness that starts little fires which grow big. 

In getting away from mere weather guess- 
work and putting forest protection on a basis 
of science some peculiar facts were soon made 
apparent. One was that even a long spell of 
ordinary rainless weather was not as bad a 
fire risk as a single day of the bone-dry-warm 
kind. 

The fire records of the Washington Forest 
Fire Association show clearly that during the 





season of 1924 three fourths of all the forest 
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fires began on bone-dry-warm days. Further, | 
they show that ninety-five percent of the total | 
fire damage occurred in forest fires which | 
started in such weather, clearly showing that | 
the fires that start at these times are much | 
more difficult to control than those which 
start in ordinary weather, 

It is now proposed to equip every lumber 
camp with a hygrometer so that the arrival | 
of dangerously dry days may be known to| 
those who are too far isolated to receive the | 
warnings of the Weather Bureau. It is sug- | 
gested that such an instrument be arranged | 
with an electric bell and battery in such a| 
manner that the bell will automatically ring 
when the air approaches the risky point of 
dryness.—The Timberman (Portland, Ore- | 
gon), vol. 26, pages 65-70, November, 1924. 

* * * ] 
Food and the Migration of Fishes 


THE migration of fishes, long a matter of 
much commercial and scientific importance, 
received light from a new angle in discus- 
sions before the recent meeting of the British 
Association for the Advancement of Science 
by Professor A. G. Huntsman, of the Uni- 
versity of Toronto. 

Professor Huntsman studied, not the fishes 
themselves, but the host of minute plants and 
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the straight black line, look out for 
fires! | 
animals, called the plankton, that constitute 
their chief food. Influences that control the 
movements of the plankton must also control 
to a large extent the movements of the fish 
that feed on them. Professor Huntsman has 
found that the organisms in the plankton 
respond in the main to three sets of in- 
fluences: light, temperature and degree of 
saltiness or salinity. Light does not penetrate 
into water to any great depth; below a few! 
hundred feet the world of the waters is per- 
petually dark. Some of the animals in the 
plankton like the dark and dive toward the 
bottom during the day, while others like the 
light and luxuriate on the surface during the 
sunny hours. They are similarly affected by 
differences in temperature, being distributed 
both in depth and latitude according to the | 
prevailing temperature of the water. Finally, | 
salinity affects them. The ocean is not equally 
salty everywhere, but has more salt in quiet 
waters that receive few rivers, especially in 
tropic latitudes, where evaporation rates are 
high, like the Mediterranean and Red Sea, | 
and less salt in regions where much fresh | 
water or ice comes in and there is little 
evaporation, as in the Arctic Ocean. 
It is the influence of such conditions as 
these that makes for differences in the amount 
and distribution of the plankton and hence | 
on the movements of fishes. Ocean currents | 
complicate the situation by mixing up waters 
of different temperatures and salinities. Warm 
waters, like the Gulf Stream and Japan Cur- 
rent, profoundly affect the cold-water life of the 
northern oceans, while cold waters of low 
salinity, like the Labrador Current, reverse 
conditions in the warmer southern areas.— 
Abstract from Science, Aug. 18, 1924. 


* * * 


The Growth and Feeding of Honey- 
bee Larve 

A reEcENT Bulletin of the U. S. Department 
of Agriculture is a report on the study of 
the growth and feeding of honey-bee larve. 
One part of the report is devoted to the prob- 
lem of growth. Larval development, up to 
the time of the sealing of the cell, lasts four | 
and one-half to five and one-half days. From 
various observations it was found that the 
change in the composition of the larval food 
from one of high nitrogenous content to one 
of high sugar content takes place as early 
as the third day after hatching from the egg— 
this differs from the well-known statement of 
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Cyclone Fencing Service covers every 
detail of industrial property protection. 
Specialized to the minutest detail. Ex- 
pert advisory and installation service 
available everywhere. 
Cyclone “Galv-After” Fence Fabric is 
heavily zinc-coated after weaving by 
hot dipping process. Carries all the 
zinc that will stay on the wire. Resists 
corrosion. No annual painting. 
We also manufacture Iron Fence suitable for 
industrial purposes. 

Phone, Wire or Write nearest offices 


i 
CYCLONE FENCE COMPANY 
Factories and Offices : 
Waukegan, Il. Cleveland, Ohio 
Newark, N. J. Fort Worth, Texas 
Western Distributors : 
Standard Fence Co., Oakland, Calif. 
Northwest Fence & Wire Works, 
Portland, Ore. 
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The Inside Story of 
Wood's Molybdenum Steel Shovels 


URING the last few years experi- 
mental Wood Shovels have been 
made 1 virtually every alloy 
that has given any indication of being 
practical 
Each experimental shovel had its 
i points, but none was entirely 
factory. In order to get hardness 
we, it was necessary to sacrifice 
some other quality. And to get tough- 
s in others, hardness had to be 
ficed. Some wouldn't weld. And 
wouldn't wear. There wasn’t a 
1ovel in the whole lot on which we 
were willing to put the Wood name 


Then 


gor 


sat 














s} 


came Mo-lyb-den-um Steel 


It seemed to offer just the qualities 
that were lacking in the other alloys 
So we experimented exhaustively 
with it 

At first it, too, presented many difii- 
culties. But finally we found a treat- 
ment whereby it made stronger, 


& Wood's Mo-lyb-den-um. 
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tougher, and consequently lighter 
shovels, than any steel we had ever 
worked with. 

Mo-/yb-den-um shovels, showing a 
Brinnell hardness number of 512, could 
be bent almost double and would then 
spring back to their normal shape with 
beolutely no injury. 

And shovels made of Mo-/yb-den-um 
could be absolutely guaranteed in lots 
of one dozen or a thousand dozen, for 
this new steel had a uniformity in 
quality that we had never found in 
any of the others. 

Mo-lyb-den-um met every test. A 
special process of our own gave us 
a weld that was as strong as the steel 
itself. And characteristic Wood care, 
and conscience in manufacture, guaran- 
teed finish, quality and good workman- 
ship in every detail. 

A special folder illustrating the 
shovels that you should use will be sent 
on request. Write for it today. 


Shovels 








Your Machines 


On the dials of Veeder 


question of output. 
mechanism or design. 


follow their records on 


This Smal] Rotary Ratchet Coun- 
ter (No. 6) 
ments of the lever, as required for record- 
ing the output 
of many small 
machines. 
When the lever 
is moved 
through an 
angle of 40 to 
60 degrees, the 


counts reciprocating move- 





counter regis- 
| ters one. The 
further the 


lever is moved, the higher the 
number registered. A complete 
revolution of the lever registers 
ten This counter can be 
adapted to no end of counting purposes, 
by regulating the throw of the lever. 
Price, $2.00. (Cut nearly full size.) 
Small “Revolution Counter of similar 
model, also $2.00. 





“Broadcasting” 


Counters they answer the 


They tell their reaction to changes in 

They report how well and diligently 
they're operated. They register their response to closer attention 
from operator or engineer—which they always gef when you 


COUNTERS 








This large Re-Set Rotary Ratchet 
Counter records the output of punch presses, 
metal-stamping machines and others where a 
reciprocating movement indicates an operation. 
Registers one for each throw of the lever, and 
sets back to zero from any figure by turning 
knob once round. Provided with from four 
to ten figure-wheels, as required. Price with 
four figures, as illustrated, $11.50. (List.) 
Equipped with lock and keys to prevent tam- 
pering with the record, $2.00 extra. (Cut less 
than half size.) Set-Back Revolution Coun- 
ter, $10. (List.) 


The Veeder booklet is an 80-page guide on how to register an in- 
creased production at ANY machine. 
meet with the problem—in invention, engineering or manufacturing 


The Veeder Mfg. Co., 


Sent free to all who may 


18 Sargeant St. 
Hartford, Conn. 








Woop SHovet & Toot Co. and THE VEEDER MFG. Co. have our endorsement. 





|}to the older larve as compared with the 
younger, possibly reciprocal feeding is in- 
volved. This latter phenomenon is very evi- 


| 
| 
| 


| to break into the nucleus of their atoms. 


| still heing pumped at a profit. 


Von Planta in which the change is mentioned 
as occurring on the fourth day. 

There has been much controversy as to 
whether the food of the young larva is a 
secretion from glands or a regurgitation from 
the ventriculus. Its consistent lack of pollen | 
grains and uniform appearance suggest secre- 
tion rather than regurgitation. The growth} 
of the worker larva is remarkably rapid, and 
within four and one-half to five days it in- 
creases its initial weight by more than 1,500 
times, the most rapid increase taking place 
during the period when it receives the nitrog- 
enous diet. 

The second part of the Bulletin deals with 
the feeding of the larve. It is found that 
the elaborated food upon which the larve 
feed during about the first two days of their 
life is practically all placed with the newly 
hatched larva soon after hatching. Soon after | 
the second day, food containing undigested 
pollen is given at about the same rate as it can 
be consumed. 





It is suggested that, owing to the fact that 
the nurses devote an excessive amount of time 


dent among ants and wasps, but has not so 
far been observed among bees. 


= * * 





Breaking Up the Atom 


In an address given at the Centenary of the 
Franklin Institute Sir Ernest Rutherford pre- 
sented results recently obtained in studying 
the structure of the atom. Sir Ernest showed 
how he has been able to smash up the atoms 
of many elements by bombarding them with 
powerful particles projected from radium 
atoms as these break up spontaneously. 

The projectiles are known as alpha par-| 
times as much 


ticles and weigh about four 
as an atom of hydrogen, the lightest of ele- 
ments. They carry a double charge of posi- | 
tive electricity, but whenever they can steal 


| two negative electrons from the atoms that 


they drive through in their swift flight they 
settle down into inert atoms of helium gas, 
a very different element from the heavy metal 
radium which gave them birth. 

By means of a new and more delicate ap- 
paratus Rutherford has 
in disintegrating the atoms of many of the 
natural elements, namely nitrogen, aluminum, 
sodium, potassium, boron, phosphorus, fluorine, 
magnesium, chlorine and 
argon. 

But some of the elements, notably 
have so far stubbornly resisted his best efforts 
This 


account for the fact 


Professor succeeded 


silicon, sulphur, 


oxygen, 


exceptional stability may 


that oxygen forms* half of the substance of 
the rocks, air and water taken together. 


When the elements are arranged in the} 
order of their atomic weights and numbered | 
from hydrogen, the lightest, to uranium, the | 
heaviest, it is found that the even numbered 
elements form eighty-six percent of the earth’s 
crust. 

Oxygen is one of the even numbered ele- 
ments and its nucleus is supposed to contain 
four alpha particles each made up of four 
hydrogen nuclei, forming a strong and stable 
structure. 

7 ca a 
Electricity is Ousting Steam and 
Gasoline for Drilling and 
Pumping Oil Wells 


Ow well drilling and pumping which has 


been done by steam for several decades is 
now being done very largely by electricity. 
Many oil wells that could no longer be 
pumped at a profit by engine drive have 


been changed to electric motor drive, and are 


Recent investigations show that the cost of 
electric power for oil well pumping is con- | 


| siderably lower than the cost of doing the| 


| same work by steam or by gas engine. 


| 


The | 
State Bureau of Mines of California predicts | 
that “the time is not far distant when all | 
operations in the oil fields will be| 
carried on by means of electric power.” 
Electric motors were used in connection | 
with oil wells onJy for pumping, but now the | 
well drilling is also being done by electricity. | 


proven 
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The electric motor drives the same belt that 
was formerly driven by a steam engine. This 
belt in turn drives the drilling tools. 

The chief advantage gained by the substi. 
tution of electricity for steam is lowered cost. 
For instance, the Pinal Dome Oil Company, 
of California, gives a cost comparison be. 
tween three deep oil wells, one of which was 
drilled by an electric motor, one by a gasoline 
engine, and a third by a steam engine. 

Each foot drilled cost for power as follows: 
By eléctric motor, eighty-two cents; by gaso- 
line engine, eighty-five cents; by steam en- 
gine, two dollars forty-nine cents. 

Many of the oil fields, especially of Cali- 
fornia, are now traversed by high tension elec. 
tric transmission lines, and electricity became 
a success in this work because improvements 
made to electric motors and their controls 
within recent years have made them more 
flexible for drilling purposes.—Journal oj 
Electricity (New York), vol. 53, pages 195- 
198, Sept. 15, 1924. 


a * * 


Putting Our Ships Away in 
Mothballs 

Are the laid-up Shipping Board ships which 
swing peacefully at anchor in a score of our 
harbors being kept up well? 

In March, 1923, nine hundred of these ships 
were brought together into compact fleets, 
some of which are so large as to resemble 
fair-sized islands. In January of 1924 the 
care of the laid-up ships was assigned to the 
Ship Sales Department of the Fleet Corpora 
tion. Several ships were immediately placed 
in drydock so that their bottom plating could 
be inspected. In each 


case this was found 


| to be in good condition. 


The next work was to protect the machinery 
of the ships from rust and corrosion. En 
gines, turbines and boilers were opened up 


| and all their surfaces were coated with grease. 


The cylinder heads and upper turbine castings 
were raised, supported on sleeve bolts and 
left constantly open for inspection. The 
boilers are now being cleaned and scaled and 
painted inside and outside. 

To perform this work one of the vessels 
was fitted up with all the necessary cleaning. 
scaling and paint-spraying apparatus and with 
quarters for the workmen. Two ships are 
being reconditioned at one time, one on either 
side of this workship. 

The crew that is doing this work consists 
of forty mechanics and 175 laborers. At the 
present rate of progress twenty large vessels 
can thus be reconditioned per year at a cost 
per ship of only about $17,000.—Marine En- 
gineering and Shipping Age (New York), vol. 
29, pages 654-656, November, 1924. 


* * * 


New Facts Concerning Color- 
Blindness 


Dr. F. M. Batpwin, professor of physiology 
at lowa State College, after a series of experi 
ments color-blindness in the human 
has found that one portion of the eye of an 
individual be color-blind while another 
In one eye there may be a 


on eye 
may 
portion is not. 
spot on the retina, capable of distinguishing 
certain colors and in the opposite eye of the 
same individual the corresponding spot 
able to distinguish colors. 

The variations are caused by the variation 
in distribution of the photo-chemical 
stances in the retina. An engineer might be 
able to pass a railroad test for color-blindness 
and yet the range of his eye in distinguish 
ing colors may still be limited to the exact 
focal point of the eye. An engineer with 
such a limited range of color distinction 
would be a dangerous man to have at the 
throttle of an engine, according to Dr. Bald 
win, because the great speed of the train and 
the variation in light, both make it possible 
for him to fail to read his signals properly. 


not 


sub 


Near-sighted persons have a larger field 
of color discrimination than far-sighted 
people. According to all creditable data, 


color-blindness is more prevalent among men 
than women. Approximately five percent of 
all males are unable to distinguish more than 


| two colors, while only about one percent of 


females have this defect. 
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Learning to Use Our Wings 


Aircraft are being put to use in peace as well as in war. This department 
will keep our readers informed of the latest facts 
about airships and airplanes 


SCIENTIFIC AMERICAN 








Conducted by Alexander Klemin 


Associate Professor of Aeronautics, New York University 





Catapulting and Receiving 

O the captain of a battleship at sea, a 

scouting airplane is of little use if it 
has to be laboriously launched overboard 
perhaps in a rough sea. Hence as early as 
1912, the United States Navy gave serious 
consideration to the launching of planes 
from ship deck by application of the 
catapult. Commander H. C. Richardson, in 
a paper before the Society of Automotive 
Engineers’ traces the development of this 
device and its present remarkable prac- 
ticability. 

The deck of a battleship is encumbered 
with masts, gun turrets, funnels and other 
paraphernalia, hence the catapult must be 
small so as not to encroach on fighting 
space. To minimize difficulties of piloting 
in a cross wind, it must be capable of swing- 
ing into the wind, and is, therefore, mounted 
on a turntable. The minimum flying speed 
of a navy plane averages 50 miles an hour, 
therefore, a tremendous must 
be provided to secure this speed in a short 
Catapult turntables meeting these 
requirements have now been installed on 
twenty-five or thirty war vessels. 


acceleration 


run. 


Wide World 


The U. S. S. Langley, the Navy’s airplane carrier, which was developed to 
meet the problem of receiving planes 


The catapult turns about its center. The 
airplane is mounted on a launching car, to 
which it is held fast to prevent nosing over 
while the engine is being warmed up and 
to resist the effects of possible heavy rolling. 
The launching car is propelled by a simple, 
compressed-air engine, with suitably charged 
air flasks to provide its motive power. When 
everything is ready and the pilot gives a 
signal, the air valve is thrown open and 
car and plane proceed down the inclined 
track, until the car hits an arresting device 
and the plane forges ahead sustained hence- 
forth by the pull of its propeller and the 
lift of its wings. 

To get the speed of 50 miles an hour, in 
a run of less than 50 feet, a force of roughly 
two and a half times weight of the 
airplane must be applied to it, and a pretty 
engineering problem has to be met in mak- 
ing the float and its bracing carry the enor- 
mous concentrated load. The latest Navy 
catapult, details of which are still a secret, 
is propelled by a powder charge instead -of 
compressed air, with gain in both simplicity 
and effectiveness. 

The Navy is perfectly satisfied with its 
catapults. The problem of receiving air- 
planes is a more difficult one. Airplane 


UNITED States Gypsum Co. have our endorsement. 





carriers such as the Langley have been 
developed to meet this problem, with long 
decks free of all obstructions, of great width 
and with elaborate arresting devices of 
cables and weights. While these carriers 
are rendering splendid service, they are slow 
and practically defenseless in action, and 
they cannot always head exactly into the 
wind, so that pilots sometimes go overboard 
with a nasty ducking as their reward. An 
interesting invention is described in Aviation, 
for which it is claimed that it will make 
every battleship its own aircraft carrier. 
This is the Gibbons Landing and Launch- 
ing device, invented by a well-known Brook- 
lyn builder. Briefly the device consists of a 
flat unobstructed platform, pivoted longi- 
tudinally at its center, mounted on a circular 
track and manoeuvrable in tilt and turn by 
electric power. The platform can thus be 
headed into the wind either for landing or 
for launching, can be made to offer a down- 
ward inclined surface with gravity accelerat- 
ing the airplane, or an upward inclined sur- 
face for retarding the aviator. Trans- 


versely stretched steel cables also help to 
retard the plane on landing. 


But the great- 


est novelty of the device is in the disposition 


of a grid on the platform through which 


the air is drawn down by means of large 
ventilating fans. 


When a plane approaches the ground the 
air under its wings is banked up and there 
is a tendency for the airplane to “float” 
instead of settling when required by the 
pilot. This bank of air the grid and fans 
remove effectively. The net result, as cal- 
culations, model and wind-tunnel work have 
shown, is that a plane of average size can 
be launched on a platform not more than 
175 feet in length and effectively arrested 
within the same distance. 

Owing to the comparatively small size of 
platform required the inventor suggests that 
the device could be installed on any battle- | 
ship or cruiser over 10,000 tons, on great 
ocean liners for receiving late mail after 
leaving port, on city dock piers and even 
on large buildings, thus bringing the air- 
drome to the very heart of a city. 


“Blue-Books” for Airplane Travel 
HEN Elmer Davis, the well-known | 
sports writer, was asked by Collier’s | 

Weekly to see how the Army Air Service | 

was faring, he traveled three thousand miles 
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Why Pyrobar bars the 
hottest fire 


OOK at this cross section sketch. It is 
based on tests of Pyrobar Gypsum Par- 
tition Tile made by the Underwriters’ 
Laboratories. It shows why Pyrobar holds 
back the hottest fire. 


At the end of two hours’ exposure to 
1900° F. the opposite side of the Pyrobar 
wall showed a temperature of only 130°F:! 


Behind the zone of calcination the gypsum 
cannot exceed 212°F. because the water of 
crystallization in the gypsum must be vapor- 
ized as the tile slowly calcines. Thus’the 
entire exposed surface of Pyrobar becomes 
a thick, fire-retarding curtain of steamy 
gypsum in process of calcination. 


Besides affording a stubborn resistance to 
heat transfer, Pyrobar Tile are non-bulging 
and non-spalling. Erected quickly and at 
lowcost. Write today for valuabledatabook. 


UNITED STATES GYPSUM COMPANY 


General Offices: Dept. G, 205 West Monroe Street, Chicago, Illinois 
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SIMONDS 


BLUE RIBBON 


HAND SAWS 


It is difficult to appreciate the 
difference between a Simonds 
saw and an ordinarysaw—until 


you get BEHIND a Simonds. 
THEN yod will find that Si- 


monds steel, Simonds design 
and Simonds workmanship 
have combined to produce a 
saw that SINGS its way 
through a board quickly, clean- 
ly and easily. 
The Simonds Blue Ribbon saw 
is typical of the quality that Si- 
monds has been putting into 
cutting steel since 1832. The 
name Simonds on the blade of 
ANY cutting tool is your guar- 
antee of quality. It will pay you 
to insist upon a Simonds saw. 
SIMONDS SAW AND STEEL COMPANY 
Fitchburg, Mass. 
“The Saw Makers” Established 1832 


Branch Stores and Service Shops in Principal Cities 


SIMONDS 


SAWS FILES KNIVES STEEL 











Srwonps SAW AND Steet Co. have our endorsement. 
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by air, and found it safer than traveling 
three thousand miles by automobile. The 
Air Service, in preparation for an emergency 
where it might have to move great numbers 
of planes to the Mexican border, for ex- 
ample, has charted many air routes across 
the country, with landing fields and repair 
hangars strewn at intervals along such 
routes. 

The Aeronautical Bulletin, published by 
the Army Air Service, contains the sort of 
information that automobile clubs have 
gathered about land roads in the last twenty 
years. From these bulletins strip maps have 
been prepared which the pilot revolves on a 
drum in his cockpit. The following are re- 
marks on a characteristic strip for the be- 
ginning of the airway from Kansas City to 
Wichita, Kansas: 

Course, 329° 40’ True; 
Mileage Magnetic Declination 10° East. 

0 Leaving Richards Field, 15 miles 
southeast of city, best emergency 
fields after take-off are east and 
south, 

l4%o Pick up red-roofed country club 
buildings with white water tower 
and pass one quarter mile north; 

b pass over auto race track, noting 
white concrete tower 2 miles north, 
crossing several railroads converg- 
ing into city. 

20 Open stretch of ground, follows 
course to Olathe, Kansas. Best 
landing field very poor, located in 
curve of Santa Fe track at south- 
west corner of town 2 miles from 
center. . . 


Man-Carrying Kites 

HE Chinese General Han Sin knew kites 

in the year 200 B.c. and the youth of 
every nation have flown kites ever since. It 
was only toward the end of the 19th Cen- 
tury, however, that attempts were made to 
employ man-carrying kites in the German 
Army for military observation purposes. 
The kites could not at that time be made 
because little was known of 
aerodynamics and stability, and the break- 
age of the holding down cable generally 
meant death for the operator. When the 
submarine campaign was at its height and 
German U-boats were perishing almost daily, 
a strenuous effort was again made to evolve 
a man-carrying kite, which could be stowed 
on board and increase the range of the 
look-out a hundred fold. The secret ex- 
periments made at that time are now 
described for the first time in the Zeitschrift 
fiir Flugtechnik. 

A kite must be capable of sustaining its 
own weight and that of its passenger in a 
low wind and hence its supporting 
surface must be enormous. A submarine on 
the other hand is crowded with machinery 
and other equipment and has little space left 
The Germans met these conflicting 
requirements in very clever fashion. The 
box kite used by them consisted of two 
wooden crosses at front and rear, forming 
a rhombus, with four wooden beams or 
spars connecting corresponding points at 
either end. Over this was stretched the 
fabric. By a simple mechanical release the 
crosses were made collapsible, and the whole 
kite disappeared into a small, neat package 
not unlike a rolled umbrella. The drawings 
on this page show such a kite partly open 


serviceable, 


very 


over. 
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as well as open and ready for use. The 
lower drawing shows the kite folded and 
ready for carrying. In operation the kite 
was launched first, the basket with its 
occupant was hauled up by a man-power 
winch afterwards, and the lookout could 
regulate his position on the cable by a 
system of pulleys and brakes. This did not 
yet solve the problem of what happened to 
the man when the holding cable broke, the 
submarine suddenly turned or the wind fell. 
A peculiar form of kite has been evolved 
in which the man sits within the kite itself, 
on a keel-like structure extending its whole 
length. If his weight is suitably disposed 
forward, breakage of the cable transforms 
the kite into a glider descending safely 
groundwards. 

The kite in this later form still weighs 
two hundred pounds or so, its surface is 
large and the cable correspondingly strong. 
The ingenious Germans have now invented 
a parachute-kite, in which the supporting 
mechanism is just like that of a parachute, 
but with cable connections so arranged, that 
the wind strikes it obliquely and the usual 
air lift or sustention is produced. When the 
wind ceases the operator comes down harm- 
lessly to earth, with his body forming the 
bob of the pendulum. Such a_ parachute- 
kite weighs only 40 pounds, and is of the 
simplest and most inexpensive form. 

The Germans, also fond of hiking with a 
“Rucksack,” apparently consider it a fasci- 
nating new sport to pack such a kite and 
to wander off for a little aerial acrobatics. 
Perhaps we shall see a couple of American 
high-school boys imitating this latest form 
of amusement, which reduces flying to a 
minimum of trouble and expense. 


Air Taxis 
OLONEL H. E. Hartney, former com- 


mander of the First Pursuit Squadron 
of the A. E. F., with a distinguished record 
as a fighting pilot, announces in the New 
York Times the formation of a Yellow Air 
Cab Company, to operate nine planes in 
Chicago and three planes in each of four 
other large cities. The plane to be used 
is painted the color of the well-known 
Yellow Taxicab. With a 90-horsepower, 
10-cylinder air-cooled Anzani motor, it can 
carry a pilot and four passengers in a com- 
fortably enclosed cabin and can cruise at 
80 miles an hour with a mileage of 16 to 
the gallon of gas. Is this a dream or a 
sound business proposition? 

The commercial airplane has long ago 
passed the stage of prohibitive luxury and 
such a plane is undoubtedly economical. 
The prospect of offering a business man in 
Detroit a two and a half hour ride to Dayton 
at any time he may choose, instead of a 
train journey consuming the whole day or a 
tiresome sleeper ride, is fascinating. 

What are the factors against the success 
of the gallant colonel’s scheme? Rapid 
depreciation of plane and motor; an in- 
surance rate of at least 20 percent per 
annum; unreliability of service in foggy or 
stormy weather; loss of time at either end 
of the journey in getting to and from the 
airdrome, which cannot be in the heart of 
the city like a railway station; unfamiliarity 
and only partial confidence on the part of 
the public. At any rate the experiment, 
which is soundly backed, will be well worth 
watching. 








Redrawn from ‘Zeitschrift fur Flugtechnik*’ 


The upper figure at the left shows the new German man-carrying kite ready 


for flight. 


Below it is folded for carrying 
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Super Seaplanes 


APTAIN Gherardi in his recent report 

to Secretary of the Navy Wilbur 
stressed the strategic importance of large, 
seaworthy flying boats, of tremendous range 
and capable of working far ahead of the 
fleet, independently of support by’ surface 
Such types of seaplanes would be 
particularly useful in the Pacific, where, con 
ceivably, a rapid defense of our island 
possessions might have to be made long be 
fore the Pacific fleet itself could reach the 
scene of action. The Navy has taken the 
first step in this direction by placing an 
order for a giant super seaplane with th: 
Boeing Airplane Company of Seattle, Wash 
ington, very appropriately located on the 
Pacific. 

Fully loaded the seaplane weighs 2,400 
pounds. It has a stretch of wing of 87 
feet 6 inches, a chord or width of wing 
of 14 feet, and a total area in its biplane 
2,400 square feet. The hull, 
approximately 60 feet in length, built en- 
tirely of duralumin, avoids the deleterious 
soakage of a wooden hull and is seaworthy 
enough to keep afloat in the roughest sea. 
Two Packard motors—the largest aero en- 
gines ever built in the United States—of 
800 horsepower each—furnish the motive 
power. For an airplane engine to deliver 
a maximum power for a given weight, it 
must have a large speed of revolution; the 
Packards actually turn up 2,200 revolutions 
per minute. In a comparatively slow air 
plane on the other hand the propellers 
should not revolve too fast, or else their 
moderate forward speed will not bear a 
sufficient ratio to the enormous rotational tip 
speed of the blades. In many a design of 
large bombers and seaplanes, propellers have 
failed to give their best efficiency for lack 
of engine and propeller coordination. 

The new Packards are geared down in 
the propeller drive accordingly. In fact 
experts are agreed that in all large, slow 
airplanes, geared down engines will be used 
in future. Although this is not the best 
combination from an efficiency standpoint 
the two engines in the Boeing flying boat 
are placed in tandem, with one propeller 
ahead of the combination, the other pro- 
peller in the rear. And thereby hangs a 
tale. 

An airplane’s structure never fails in the 
air nowadays; it is either loss of control 
or stoppage of the motor that causes trouble. 
The use of two motors, one on either wing, 
increases the possibility of motor trouble if 
anything. And, while theoretically a twin- 
engined plane may continue flight on one 
motor, the unbalanced thrust of a single 
off-center propeller is dangerous in flight, 
and a difficult problem in control for the 
pilot. The arrangement in tandem avoids 
this difficulty, since whichever engine is in 
operation singly, the thrust is always central. 
Navy designers are, therefore, confident that 
the super seaplane will be capable of sus- 
taining flight indefinitely on one motor. 

We have spoken of the new seaplanes as 
comparatively slow, yet they should have a 
speed of over 100 miles per hour. Nothing 
illustrates progress in design better than a 
comparison of this latest giant with the 
NC4 which crossed the Atlantic only five 
years ago. With the same power, since the 
NC-4 had four Liberty motors of approxi- 
mately 400 horsepower each, the maximum 
speed was only 75 miles per hour. The 
NC-4 weighed 28,000 pounds and only had 
a range of 1,600 miles. The super seaplane 
is 4,000 pounds lighter, yet has a range of 
2,600 miles and can fly in a single hop 
from San Diego to Honolulu. This will be 
the greatest range ever attained by any plane, 
land or water. True Macready and Kelly 
flew across the continent some 2,600 miles 
in a non-stop flight, but their Fokker mono- 
plane was stripped bare, with just two 
pilots and gas. The new seaplane, while 
carrying gas enough for its maximum range, 
will carry two pilots, two mechanics and a 
radio operator as well as full fighting and 
bombing equipment. 

It is interesting to analyze briefly the 
cause of this progress. While no drawings 
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of the new ship are yet available, it may be The Vickers airship has a length of 695 
report shrewdly surmised that it has the general feet and a maximum diameter of 132 feet. 
Vilbur lines of the PN-7 Navy long-distance scout, The structural weight must not exceed 90 
large, of which a photograph is shown. The NC4 tons out of a gross lift of 152 tons, and in e 
range had a mass of struts and wires in its wing addition to fuel and oil for 2,500 miles plus | 
of the structure. This was because it had a com- 50 percent reserve, there will be available | ‘ 
urface paratively low lift wing, and a correspond- as pay load 120 passengers and 10 tons of |# 
ld be ingly large wing area; and also because its freight and mail. Thirty-four berth cabins | 
» con wing was thin in camber with a correspond- are provided along the sides of the vessel O 1 é very Dp as e 0 £a S 
island ingly low strength to resist bending. Modern and in addition there is a smoking room, a | 
az be high lift wings not only reduce the area and lounge big enough to dance in, the usual | ° d li ° 
rs d the span, but with their great depth: of accommodations for kitchens and quarters. | pro uction an app ication 
the camber allow the use of long unsupported The passengers’ quarters are completely | 
1g an spans reducing the external wing bracing to isolated from the rest of the ship, not only | S a user or producer of gas you have felt the need 
the a minimum. by gas-tight walls, but by an air space f holl udiced - " ‘ 
Wash of a whol y unprejudice consulting service 
as . . . . 
- a that is qualified to point out the.methods and equip- 
f ment for effecting maximum economies. 
a Such a service is now available. It is a service 
pti that is based upon the combined experience of a 
plane group of engineers who have been working to- 
hull, gether for nearly twenty years on the solution of 
Beal problems of production, distribution and utilization 
yorthy of fuel gas. 
t sea. This is not a free service—and therefore it is 
of pe complete and in no way related to, or dependent 
idles upon, the sale of any particular equipment. The 
eliver fact that the service is self-supporting makes it avail- 
oe able to gas users or producers who are solely inter- 
tr 1e . 7 . . . 
nttene ested in more economical operation of existing 
y air equipment; and to those who are installing new 
vellers Bureau of Aeronautics, Navy Department . ° # 
their The PN-7 long distance Navy scout, the forerunner of the new giant super sea- equipment it offers the advantage of a totally de 
— © plane. The clean wing truss is interesting in comparison with the clumsier NC-4 tached opinion in selecting the most economical 
al tip TI f 1 hull ; " tl h which f ir will ee equipment for their particular service. 
a ae ne use of metal hulls and metal wings 1rough which free air will constantly b ° . , 
ieee has greatly diminished the structural weight circulating, so that the fire risk from a} The scope of experience of the engineering staff 
lack of these huge flying boats and the saving passenger's carelessness or ignorance is re- that offers this service is briefly outlined below. 
has gone partly into increased fuel-carrying duced to a minimum. The total lift is 152 | A study of this experience will convince you that 
capacity. Saving in structural weight and tons, and with seven power units of 550} ° ° 
shen decrease in the air resistance of the wing horsepower each, the cruising speed will be the service will unquestionably show the way to 
slaw truss have combined to give us the greater 70 miles an hour. The Cardington airship large economies in your plant. 
ead speeds. To this in the super seaplane, as is to have a slightly greater lift of 155 tons, : : 
Lest already stated, is added the effect of the with 20 tons available for passengers, Based on this experience— 
point more efficient geared propellers. Thus, while freight and mail in addition to about the The application of gas to furnaces operations where accurate control of 
hoat new airplanes show no miraculous improve- same fuel capacity as the Vickers airship. and ovens of many kinds in many processes is necessary. 
peller ments or extraordinary changes, they are The length is 720 feet, but the diameter is industries. — The creation of methods of utiliz- 
pro showing a constant, steady improvement only 130 feet. The designing of the most efficient ing cheap gas of low heating value 
ome 4 from every point of view. Why this sudden jump in size and lift and modern fuel plants for the food as efficiently as gas of high heating 
gs a baking industry. value. 
The designing and building of The developing of apparatus for 
n the special furnaces for special purposes. the efficient production of fuel gas 
ontrol The designing and constructing from low grade lignite, wood refuse, 
yuble. of highly efficient metal recuperators sawdust, shavings, etc. 
wing, for furnaces and ovens, applying old The developing for the Delco-Light 
ble if established principles in a new way Company of a thoroughly practical 
twin with remarkable results. and highly efficient gas producer of 
1 one Thedesigning of metal recuperators very small size for operating farm 
single for coke ovens which have greatly lighting units in those countries 
ng lessened the cost of construction. where liquid fuels are very expen- 
ny The developing of the most effi- sive. 
d a" cient method of cleaning coke oven During the last three years work or 
voic and producer _ . this character has been done for 
is in The developing of instruments for such well-known concerns as the 
ntral. recording the heating value of gases. following: 
| that The designing and constructing of oneie e een 
' sus- clean producer gas plants in which tndien Behaing Coxgeay 
r gas is made from bituminous coal, Kellogg Company 
" anthracite, coke, charcoal and lignite, pennies Seruantes Company 
noth distributed like city gas for use in Pons _ so ema Company 
— metallurgical furnaces, ovens, kilns National Biscuit Company 
thing and engines. ous gh ~~ : 
lan a Bureau of Aeronautics, Navy Department The converting of hot producer anghai Mint, anghai, China — 
| the The NC-4, first giant Navy seaplane, which crossed the Atlantic between May 8 gas plants to eon cold panel nace gas aig roy } mm mong . ag 
: five and May 31 plants, and extending the utility of For complete details of the pian for 
” the Super Airships from the dimensions of such air giants as producer ges to many sehnas Sesting CSTE FOS Se te 
— ; the Los Angeles and the Shenandoah? Be- 
: READNAUGHTS then super dread- ° ‘ a 
imum ; : , ‘ 
The naughts, Airships then super airships, cau8e engineering, development always fol) ‘Te Smith Gas Engineering Co. 
had The British Government whether Labor or lows basic principles, and the ‘a agg ‘ 
Pa Tory is always thoughtful of the Empire and for airships is that the greater the size, 0 Dayton, Ohio 
a of its communications. The Labor ministry greater the possible speed and range. The 
“ shortly before its fall gave orders for the resistance of the airship varies as the sur- The Smith Gas Engineering Co. (Manufacturing Division) manu- 
=P - : + ahs a of face, that is, the square of the linear dimen- factures the following equipment :— 
ll be construction of two giant airships each o tie tae Site ne h 1 f th Smith Gas Producers for bituminous coal, lignite, coke, charcoal 
lane, 5,000,000 cubic feet capacity. One of these sions; its lit varies as the volume of the eemmi-enthtecte end anthracite . 4 ? . 
Kelly has been placed with the Airship Guarantee cube of the linear dimensions. Hence the Tar Extractors for coke oven and producer gas 
aie Company, an associated company of the greater the size, the less the fuel required Smith Recording Gas Calorimeters 
nono- famous Vickers concern, and termed famil- for a given range, and the greater the pay Smith Gas Valves 
two iarly the “Capitalist” ship; the other was load. The Los Angeles, hydrogen filled, and Recuperators for furnaces and ovens 
while placed with the government's‘ own Carding- _with a range of 4,500 miles could only carry en TET EGE chicas eeu af enny. tine 
ange, ton works, and dubbed the “Socialist” ship ave tons poy heed, and in yee - ting Scrubbers condensers a cottamaten hes «A plants 
ind a accordingly. Both airships are to be put in was not much more than 50 miles an hour. Trench dig zing caaihinen the public service pipe lines 
- and commission in 1927 and are budgeted on a The specifications for these two ships call Garbage disposal and rendering plants for municipalities, packing 
range of 2,500 miles, the length approxi- for a range of 2,500 plus 50 percent; that houses and the like 
the mately of four stages between England and is, 3,750 miles, a cruising speed of 75 miles 
wings Australia. It is hoped in particular to bring an hour, and a pay load of 20 tons. The 
India within four days’ journey. advantage of the larger ships is beyond dis- 45-9-a5e 
THe SmitH Gas ENGINEERING Co. have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
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heat regulators 

tractor ignition 

starting Fords 
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Don’t just ask for “‘a dry cell.” 
Ask for Columbia Eveready Dry 
Batteries by name and get 100% 
battery efficiency. olumbia 
Eveready Dry Batteries are sold 
by electrical, hardware and auto 
accessory shops, marine supply 
dealers, radio and implement deal- 
ers, garages and general stores. 
Columbia Eveready Ignitors can 
be purchased oqusgped with 
Fahnestock spring clip binding 
posts at no extra cost to you. 
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COLUMBIA Evereadys furnish power and 
pep for a thousand and one tasks. Every- 
thing from workaday tasks like ringing 
the doorbell and starting the Ford, to run- 
ning toys for the children and providing 
current for inventors and experimenters. 
_ For more than thirty years Columbia 
Evereadys have been known for their 


abundance of electrical energy. 


They 


are better than ever—they last longer. 


Manufactured and guaranteed by 


NATIONAL CARBON COMPANY, 


New York 


INC. 
San Francisco 


Canadian National Carbon Co., Limited, 1 Toronto, Ontario 
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Successful, well-rated manufacturer of small paper 
article with country-wide sale would add manufacture 
of another smal! paper article capable of being m eae) and 
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1. QUINN, Attorney, Colorado Bldg., Washington, D. c. 
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NUMISMATIC BANK _487 Ft. _Ft. Worth, Tex. 


Experimental and Model Work 
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oe Simpie outdoor work with my instruc- 
. Pictures, price-lie Send 10 cents (not 
stamps) tor liiustrated Prospectus before 
sending butterflies lair, Dept. 3 
Box 1424, San | 
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The Verdict Findings in E. R.A 
The condensed reports of the Scientific American 
Committee investigating the Electronic Reactions of 
Abrams, together with the actual tests, findings and the 
verdict of the Committee at the conclusion of its inves- 


tigation, In pamphlet form, 16 pages. lOc. per copy. 
SCIENTIFIC AMERICAN 
233 Broadway New York City 
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pute, and while these are only estimates, yet 
they are perfectly reliable—airship design 
has reached the point where such predictions 
can be safely made. 

It must not be concluded, however, that 
airships can grow indefinitely in size. Small 
flying structures—or small static structures 
such as bridges for that matter—are always 
lighter in proportion to the load carried than 
larger structures, and while bigger ships im- 
prove on the score of air resistance and fuel 
consumption, their structural weight grows 
steadily as a proportion of the whole lift. 
the famous Italian engineer, esti- 
mates that the two tendencies counterbalance 
one another at about 10,000,000 cubic feet 
and that it will not be feasible to build 
beyond this approximate limit. 

The questior. of cost also has a direct 
relationship to size. With larger airships 
the cost of designs, the number of parts and 
the cost of assembly do not increase any- 
thing as fast as the gross weight. S. H. 
Phillips, in United States Air Services, esti- 
mates that for a ship of 1,000,000 cubic 
feet capacity the cost will be $1.00 per 
cubic foot. For 5,000,000 cubic feet it 
should drop to 60 cents per cubic foot. This 
should make one of these giants worth 
about $3,000,000. The New York Times 
reports the cost of the Vickers ship as 
roughly $1,575,000, and _ this 
figure, allowing for lower labor costs in 
Great Britain, seems reasonable. This com- 
paratively low figure is hopeful for the com- 
mercial success of these Empire lines. 

The United States, as is well known, has 
a monopoly of helium gas and the British 
must, therefore, use hydrogen, without dis- 
cussing the pros and cons of the two gases. 


| Perhaps this apparent handicap will prove 


| pay load point of view. 


an actual advantage to them. Hydrogen 
with its greater lift is advantageous from a 
And the British, 


| while forced to face a greater fire hazard, 


are 


| must either be allowed to escape, as 
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meeting it by boldly turning to engines 
burning heavier and non-inflammable fuels. 


In the Vickers-built ship the revolutionary 
results obtained recently by Ricardo will be 
made use of, and hydrogen will be burned 
in the engines in conjunction with kerosene. 
As an airship consumes liquid fuel its gross 
weight To counter- 
balance lifting gas 
is Cus- 
must be 
weight compensation by recovery of water 
from the exhaust the method em- 
ployed in the Shenandoah. The _ballast- 
recovery method has one serious objection— 
the huge radiators which cool the exhaust 
gases and allow the water to condense also 
offer large air resistance and cut down speed 
and range. The Ricardo method of burning 
the hydrogen, not only avoids the waste of 
this gas, which while cheaper than helium 
is still valuable, but also increases the range 
or the pay load at will, the consumption of 


decreases. 


weight the 


necessarily 
this loss in 


tomary with hydrogen, or there 


gases, 


| the liquid fuel being reduced from .55 to 


35 pounds per horsepower hour. An in- 
crease in range of something like 50 percent 
becomes possible. 

In the Cardington ship, the British have 
gone even further and are burning heavy 
crude oil in the 600 horsepower engines. 
Besides being non-inflammable, the crude 
oil only has one-seventh of the cost of 
gasoline. 

Newspaper cables of technical develop- 
ments are sometimes inaccurate, but they 
contain a mine of rapid information never- 
theless. The New York Times correspondent 
informs us that stainless steel will replace 
the duralumin which has become synony- 
mous with airship construction. This must 
be a high tensile strength alloy steel. Steel 
with a tensile strength of say 150,000 
pounds per square inch is practically as 
advantageous from a weight point of view 
as duralumin. With a strength of 200,000 
pounds per square inch the structure be- 
comes even lighter. But in small ships, the 
parts theoretically strong enough become too 
thin and locally fragile for the theoretical 
strength to be realized. In the super air- 
ships it becomes possible to utilize high 
tensile steel to its full advantage. Perhaps 
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the metallurgist may even give us a steel 
of enormous strength which may nevertheless 
be welded and avoid the enormous expense 
of innumerable rivets. At any rate the pro- 
jected British ships will give a tremendous 
impetus to the use of dirigibles for com- 
mercial undertakings. 


A Commercial Aircraft Carrier 
F the Navy uses aircraft carriers such as 
the Langley with success, why should not 
the same principle be applied to commercial! 
ships? Sir Eustace d’Eyncourt, formerly 
British Director of Naval Construction, has 
designed an ocean greyhound of 25,000 tons, 
with a flush upper deck 600 feet in length 
and over 100 feet in width, with funnels 
replaced by ventilating ducts at the rear, 
capable of housing twenty airplanes in its 
hold. The suggestion is that such a ship 
could make a non-stop trip between two 
important ports, but receive mail, passengers 
and fast freight from half a dozen ports not 
far from its route without breaking the 
journey. 


Easy Piloting Through Use of 
Servo-Motors 

N steady flying the manipulation of the 

controls seems an easy matter, imposing 

no great demands on the strength of the 


pilot. But with heavy machines and long 
flights, this apparently easy task soon be 


L’Aerophile describes the 
servo-motors on a French 
The plane retains the usual “joy 
and rudder-bar, but instead of these 

actuating the control surfaces di- 
rectly by means of cables passing 
pulleys, they serve to throw in and out of 
action small electric servo-motors 
torques intervene to work the control 
faces. The apparatus is simple and such as 
any electrical engineer could readily design. 

So far pilots have looked askance at servo 
motor systems, but if they can be made 
absolutely reliable and easily thrown out of 
gear in emergency, they may become of gen 
eral use for the drive of large machines. 


comes fatiguing. 
installation of 
airplane. 
stick” 
devices 
over 


whose 
sur- 


Devices to Facilitate Winter Flying 


\ INTER flying has been carefully 
studied by the Royal Canadian Air 
Force, in a country whose climate gives 
ample opportunity for such investigation. 


Flying has been found possible, even easy. 


in the coldest weather and at altitudes of 
over 10,000 feet. But in addition to warm 
clothing for the pilot and a_ carefully 


screened cockpit a number of devices have 
been found necessary, as described in the 
Journal of the Royal Aeronautical Society. 

These devices might be as interesting to 
motorists as they are to aviators. A mixture 
of denatured alcohol and water is a fine 
anti-freeze mixture for the engine, but un- 
fortunately this mixture has a low boiling 
point particularly at the low pressures of 


altitude. When the engine does warm up, 
the mixture is liable to boil away. This 
dificulty has been met very ingeniously. 


The usual vent at the top of the radiator is 
closed, and a pipe is carried from the filler 
cap through a cooling coil, discharging be- 
low the surface of the liquid in an auxiliary 
tank which is also open to the air. On 
starting up the engine, as soon as the anti- 
freeze mixture begins to boil, the vapor is 
condensed and either goes back into the 
radiator or is discharged into the auxiliary 
tank. When the engine is throttled for a 
glide or otherwise cooled down, the pres- 
sure in the radiator falls and the fluid is 
sucked back into it from the auxiliary tank. 
Thus, loss of the anti-freeze mixture is en- 
tirely avoided. 

To start the engine a measured quantity 
of gasoline and ether is used as a dope. 

An airplane fitted out with broad skis 
can not only, make a get-away or land on 
snow, but can actually be steered. Two 
front skis carry the bulk of the airplane’s 
weight, a rear ski is turnable like a rudder, 
and the airplane can be turned with perfect 
readiness. Even an amphibious flying boat, 
with skis replacing the wheels, has been 
landed on snow and ice. 
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Timing Air Races to the Fraction 
of a Second 

HE speeds of air races are invariably 

given to two places of decimals. It 
seems almost incredible that such accuracy 
should be attainable. It is attainable be- 
cause of a special instrument, the only one 
of its kind in the world, invented by Odis 
Porter of Indianapolis. As a plane comes in 
sight of the timer, a sighting device is 
trained on it and follows it until the in- 
strument strikes the exact center of a tabie, 
directly in front of the observer. When this 
point is reached, the instrument auto- 
matically releases the hammer of a chrono- 
graph, which prints the time to the fraction 
of a second. 





Gilliams 


Nothing is so helpless as a seaplane at sea with its motors out of commission. 
On the Rohrbach, flying boat of German design, masts and sails have been 
fitted and used 


Motor Wanted 

TOTHING better being available, the 
1‘ builders of light planes had to use 
motorcycle engines. Those that used four- 
cylinder engines had little trouble with 
their power plant. But those that used two- 
cylinder V engines had constant trouble. 
Vibration characteristics of such engines are 
very bad. A writer in Aviation points out 
that engines which run smoothly and con- 
tinuously when installed in motorcycle 
frames may refuse to give even one minute 
of non-stop operation in the fragile fuselage 
of an airplane. French and English manu- 
facturers have produced specially designed 
A similar 
development is urgently needed in America. 


light motors for aviation use. 





Wide World 


The Ferbois plane, the fastest airplane in France, in which Adjutant Bonnet 
set a new national record of 390 kilometers an hour 


Flying Blind 
JILOTS are generally men of deeds not 
words, and it is very rarely that one of 
them can be made to give a detailed descrip- 
tion of his feelings and practical difficulties 
in steady flying. Such information is ex- 
tremely valuable from the point of view of 
the airplane designer, the commercial oper- 
ator and the maker of flying and navigation 
instruments. 
F. T. Courtney’s paper before the Scottish 
Branch of the Royal Aeronautical Society 


SCIENTIFIC AMERICAN 


on the Practical Difficulties of Commercial | 
Flying contains some pertinent and unique 
observations. He makes one epigrammatic 
statement among many, “Flying is popular 
in the sense that people like flying, but it 
is unpopular in the sense that people will 
not fly.” Yet with close experience of the 
matter, Mr. Courtney is of the opinion that 
the element of danger is only a very minor 
cause for the lack of passengers on the 
London-Paris routes. People gladly take the 
slightly greater hazard for the sake of con- 
venience and rapidity. Increased costs have 
apparently little relation to the question. 
The main drawback is irregularity of 
service, the inability to fly in foggy or very 
cloudy weather. Engines and airplanes are 


good enough. Lighthouses and beacons are 
a great help, but may be invisible in fog. 
Navigational’ instruments are good enough 
theoretically, so that the ship may be flown 
with no visibility at all, by instrument 
solely. But the main practical problem is 
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that the pilot is not a machine, but a 
human being. All his life whether in the! 
ground or in the air, he has directed himeelf | 
by sight. Mr. Courtney tells us that he 
must be trained and specially trained to fly | 
completely “blind.” “And I strongly con-| 
tend that all commercial pilots should be 
given plenty of practice in this blind flying 
when not engaged in their ordinary flying. 

“Assuming that the pilot has become able | 
to control and maneuver his airplane in| 
continuous cloud, he must, under these con- 








ditions and at night, be able to find his 
way from one airdrome to another without 
colliding with other airplanes on the same 
route. He must be able to descend on the 
ground and yet not strike ground obstruc- 
tions. Although this looks difficult I am 
quite sure it can be done. I will go so far 
as to say that with proper experiments an 
airplane could fly with no better equipment 
than is now available in all weathers, by day 
or by night, and be able to do all that is 





wanted of it.” 
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Read this 
Message 


HETHER you manufacture or are finan- 

cially interested in the production of 
boots, bricks or shaving soap, you are inter- 
ested in net profits, aren’t you? 


All of which brings us to the nub of the very 
important fact that your net profits will be 
greater if you do your manufacturing—or part 
of it—in St. Louis. 


St. Louis is at the nation’s crossroads— 
neither North nor South, East nor West, it is all 
of none and part of each. St. Louis is the geo- 
graphical and industrial hub of the nation. 


When you buy supplies, your plant in 
St. Louis is nearest the great raw material 
sources, thus adding to your profit through 
economies in time and freight costs. 
the center, St. Louis shippers reach two-thirds 
of the United States at lower shipping costs 
than any other great industrial center. This 
again adds to your profits in the distribution of 


the finished product. 


Being at 


We will make an industrial survey in 
St. Louis for you; or have an experienced 
representative present in person the advantages 
of St. Louis. Write our General Secretary. 


SLLOUIS CHAMBER of COMMERCE 


St.Louis, U.S.A. 
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writing qualities— pro- 
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Ask for VENUS 2B— 
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use. 
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American Lead Pencil Co. 
217 Fifth Ave. New York 
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“AS poet and most 
beautifully furnished hotel ~ 
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| Letters From Our Readers 





A Curious Kind of Lightning? 
IN response 
| formation about occurrences of “ball” 
ning or similar phenomena, Mr. O. B. 
Stephens of Bemidji, Minnesota, submits the 
following interesting experience. 

Some electrical phenomena is a more prob- 
able cause, we imagine, than a form of strange 
will-of-the-wisp as suggested by Mr. Stephens. 

His letter follows: 

I was at Finley, North Dakota, harvesting 
last fall. There one evening I saw an un- 





| common and very strange sight, probably 
| some form of “Ingnis Fatuns.” We had had 
|a few days real hot sunny weather, before 


| and including September 10, ult. And in the 
evening at about 9 p.m. it was still mild and 
nice, but rather dark. I was just outside the 
house facing east when suddenly a dull ball 
of light appeared in the air about ten feet 
above ground and moving swiftly toward me 
and about sixty feet away. Color greenish 
yellow, and size of a baby ball five to six 
inches in diameter. 

When it came within twenty feet of me, it 
suddenly exploded, without noise. Then it 
separated into a number of smaller parts all 
and about the same color; 
world like the performance of a 
The farmer was approaching me 
toward the east, with a lantern 
in his hand. Nevertheless the extra light at- 
tracted his attention so that he asked me, 
“what light was that?” He had not seen the 
cause of it. 

I am now nearly seventy-five years old but 
| never saw anything else like it. 





perfectly round 
for all the 
sky rocket. 
from the barn, 


Yours truly, 
O. B. Stephens. 
Bemidji, Minn., 
December 4, 1924. 


Captain See vs. Doctor Einstein 


| matics at the Mare Island Navy Yard, Cali- 





Captain See’s, 


| 
| 
| readers as an authoritative presentation of an 
for some time and which has not always been 
quoted in the newspapers as correctly or as 
fully as scientific considerations would make 
desirable. 

Mare Island, Calif. 

November 28, 1924. 


the Scientific American: 

December of your valuable 
388, you discuss my recent criti- 
as the 


Editor of 

In the 
paper, page 
cisms of the Einstein Theory; and, 


issue 


will call attention to some considerations of 
fundamental importance. 

1. In this editorial you dwell on the deflec- 
tion of light to the exclusion of even more 
vital objections. One of the chief points of 
my recent criticism was that Einstein ex- 
plains half of the observed deflection by the 
curvature of space, claiming that the New- 
tonian Law failed to account for the observed 
effects. Omitting a few points not yet fully 
cleared up, the latest results, on which mathe- 
maticians are agreed, may be condensed as 
follows: 

(a) In the Philosophical Magazine for 1923, 
volume 45, page 243, Sir Joseph Larmor has 
found an erroneous factor 2 in Einstein’s 1916 
calculation of the deflection of light near the 
sun. Professor Charles Lane Poor discovered 
this error independently, and has confirmed 
Larmor’s work. This makes the calculated de- 
flection by the corrected Theory of Relativity 
0.87 second of arc, in exact agreement with 
the value calculated by Soldner in 1801 from 





to our recent request for in- 


light- 


most essential points are not touched upon, I | 








| approved Riemann’s paper of June, 1854. 


the Newtonian Law, 110 years before re!ativity 
was thought of. I have carefully investigated 
Soldner’s results, and my results agree with 
the above—namely that Newtonian Theory ac- 
counts for all known phenomena. Thus the 
part of the Einstein Theory involving curva- 
ture of space is wholly unnecessary, and hence 


I have opposed it for years, especially empha- | 


sizing my opposition recently, because of con- 
clusive proof that the doctrine of the curva- 
ture of space is a delusion. 

2. There are so great a multitude of errors 
in the Theory of Relativity that I am making a 
systematic catalogue of them. I will here 
mention just a few: * 

(a) Gauss usually is cited as if he were a 
believer in the curvature of space. In the 
authoritative Memorial, 1856, by Waltershau- 
sen, who was long intimate with Gauss in his 
old age, it is stated (page 81) that Gauss 
held as an inmost conviction that to the hu- 
man soul space is one of three dimensions and 
not higher. 

(b) Gauss dealt profoundly with the curva- 
ture of surfaces in space, but never once even 
spoke of the curvature of space, or applied 
his equations for three dimensions to spaces 
of fourth and higher dimensions. Accord- 
ingly, the relativists have grossly misrepre- 
sented Gauss, and in effect falsified the his- 
tory of mathematics. This is a just subject | 
of complaint, and should be noted by careful 
students. 

(c) Riemann was the inventor of the mis- 
leading theory of the curvature of space. Be- 
cause of his increasing illness (and death on 
February 23, 1855) Gauss never read nor 


It 


| was not published till 1867, a year after Rie- 


mann’s death, yet has produced a deception 
which long passed unnoticed, until pointed 


| out by me. 

(d) Riemann’s chief error consists in 
changing the units of measurement in one 
only of the two members of an equation. He 


Captain T. J. J. See, Professor of Mathe-'! 


argument which the captain has been making | 





leaves the divisor of the left member unity, 
but absurdly puts that of the right member 


involving the curvature of space. 
It is analogous to the conduci of 


and then claim he 
100 percent capital, by making each| 
dollar 99 cents. 

(e) The criticism here made is implied in 
Euclid’s seventh axiom: “Things which are 
halves of the same thing are equal to one 
another.” In other words, if you divide 


equals by any divisor, the divisor must be the | 


same for both: you cannot change the unit in 


one side only of an equation, making it unity | 


plus kappa, on the right, yet leaving it unity 
on the left. This disposes of Riemann’s equa- 
tion for the curvature of space. It is much 
quoted by the relativists without perceiving 
the unlawful character of the procedure; 
which shows that the mathematical intuition 
of the relativists is not as high as some people 
suppose. 

3. Another related point is the misleading 
doctrine that there is a radius of world curva- 


ture. For years I have recognized this whole 
doctrine as wrong. Let us notice two recent 
results: 


(a) Twice during 1924 Dr. 


the radius of world curvature, the first value 
leading to about 100 million light-years, the 
second to 114 million light-years. 

(b) In the Monthly Notices of the Royal 
Astronomical Society for October, 1924, Dr. 
K. Lundmark publishes an exhaustive dis- 
cussion of all the known facts. 

He finds many of the values of R imaginary, 
and where they are real that the “value can 
not be deduced from existing data with any 
accuracy.” 

(c) In my own argument against the curva- 
ture of space it is shown that curvature of 
space does not exist, because any curvature 


in dealing with them please mention 


L. Silberstein | 
of Rochester has published calculations on | 


(as of a sphere surface) which might be 
imagined about any point p of the celestial 
sphere would be exactly counterbalanced by 
the equal and opposite curvature about the 
opposite point p of the celestial sphere. 
Hence curvature of space is a deception, and 
there is no such thing as radius of world 
curvature. Gauss himself supports the view 
that space is of three dimensions, as cited 
above. 

4. From your discussion of the motion of 
Mercury it would appear that you are un 
familiar with my paper in the Astronische 
Nachrichtungen, Number 5048, June, 1920, in 
which I point out seven other explanations 
of the motion of Mercury, besides that given 
by Einstein. The explanation given by me 
is the simplest of all, being confirmed in 
Newcomb’s “Fluctuations of the Moon’s Mo- 
tion,” and agreeing essentially with a sugges- 
tion outlined by Sir Isaac Newton in the 
“Principia,” in 1686. 

(a) Einstein’s explanation hangs on the 
outstanding difference of 43 seconds of ar 
in the centennial motion of the perihelion; 
yet in Astronische Nachrichtungen, Number 
| 5115, 1921, Dr. Grossmann of Munich shows 
| that the difference most likely is only about 28 
seconds of arc. 

(b) Moreover, I have shown that gravity is 
due to waves in the ether, propagated with 
the velocity of light; and thus 14.5 seconds oi 
arc should be deducted from the outstanding 
difference in the motion of the perihelion 
Even if the figure be 43 seconds, the residue 
could not possibly exceed 28.5 seconds, and 
thus Einstein’s theory collapses. 

Hence my result agrees with Grossmann’s 
from another point of view, and both confirm 
Poor’s calculations in absolutely denying the 
relativity explanation of the motion of Mer 
cury. 

6. The relativist Eddington says: 

“The earth moves in a curved orbit, not 
because the sun exerts any direct pull, but 
because the earth is trying to find the shortest 
way through a space and time which have 








fornia, writes us the following interesting| unity plus kappa, where kappa is a small | been tangled | up by an influence radiating 
letter in response to our editorial favoring the | quantity 
Einstein Theory of Relativity, as printed in | This procedure violates the integrity of the 
the issue for December, 1924. While we re- | equation. 
main, absolutely and unequivocally, on Dr.|a cashier who would plunder the capital of | 
Einstein’s side of the fence rather than on|a bank by one percent, 
the captain’s references and | had 
| suggestions will be of interest to many of our | 


| from the sun.” (Harrow’s “From Newton to 


| Einstein,” page 67.) 

| What amazing reasons to come from Cam- 
bridge! Was it not Huyghens’ “De Horologio 
| Oscillatorio,” 1673, that first established the 
laws of centrifugal force, 251 years ago? Did 
not Newton fully confirm Huyghens’ reasoning, 
| in the immortal “Principia,” 1687, so that we 
have since had 250 years’ confirmation of the 
laws of centrifugal force? 

The laws of centrifugal force are easily 
| verified by any boy who whirls an apple by 
|a string tied to the stem. As the whirling 
speeds up the stem will pull out or the string 
break and the apple will fly away on a 
tangent. 

This is a fact, not a theory! 

The force or central pull required to curve 

the earth’s orbit about the sun is easily cal- 
culated to be equivalent to 3.6 miilions of 
millions of millions of tons, equivalent to the 
breaking strength of an eleven-inch cable of 
the strongest steel on each square foot of a 
cross section of our globe; so that our earth 
practically would have to be covered with a 
| solid forest of steel cables to hold it in its 
| orbit. 
Yet in spite of this demonstrated fact, 
| known since the days of Newton, Eddington 
and other relativists go on diffusing the most 
monstrous errors over the world. 

Under these circumstances I hope you will 
| see that our objections to the Einstein theory 
_do not rest on a few features, but on many! 
The objections are profound, and cannot be 
overcome by any process of evasion. 

In fact relativity is definitely and finally 
disproved—as dead as the Dodo—and no 
amount of effort will galvanize it into life 
again. 





Yours truly, 


T. J. J. Sez 
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ee) Frozen Clouds hopeful. A sterm cloud settled over Custer, 
An unusual and interesting experience with K and ye ~ a overcast. 
a cloud that froze while one looked at it is t was this cloud on the peak that at- Ss 
jescribed by Mr. Bertram E. Hall. He writes: | t@cted — ae ee “y was of a whitish bhatoy 
——— I am spending the winter alone in a|®™*Y ‘i oy as a Ge Rec’ Sek said that hada 
om United States Forest Ranger cabin in the a se se = Custer — age * ais ted * ae 
wor Ye T very heart of the Black Hills National Forest, ers ; he fe “" "he hy meee di aa gucten, t aes 
oe South Dakota. Recently I had a very inter-| PTOVe® £0 DE to8- Sree eee, ae : f 
anced by : . : | the mountain and the latent heat of condensa- Pe 
’ Testing experience on the summit of Custer|.. ee i 
bout the Peak. tion had, as yet, prevented actual freezing, | : ‘ 
| sphere _ ‘ but the settling water particles soon cooled 1s t 
Sin er A frozen cloud is no unusual phenomenon. | and a very ra sid frost Al aon took fons “f | i 
of nail Even on a warm summer day the highest The lower pee became a cloud of frost | % ; 
the view | Couds—the fleecy white cirrus—are ice par-| i141 attached itself to every rock cliff eer : 
as cited ticles suspended from a few thousand feet less ak te eobl pa The cloud de- | iY eB } i ‘3 
several ap — bpp of e cart | scended euly so far. Below thet level net 0 Hi 3 : j iq 
notion of But to i i within such a cloud 38) particle of frost appeared on the ground. In| a) ” ant £ 
are un pO CuPetrencs Et fs quite Unucual. other words, there was no precipitation in the | wy ee 
tronisch: My cabin is im the higher ranges of the} sense of falling snow or rain. Only where | : : 
1920, in northern hills; the entire area is forest clad| the frozen cloud actually touched the moun- : 
lanations 4d wild life abounds. Above me Custer/ tain, was there frost deposited. Finally the , os e 
hat given Peak thrusts itself 6,794 feet into the blue. wind blew the cloud away. : : 
» by me December 3rd, last, proved an unsettled day | The setting sun did succeed in a half- ee ae F 
irmed in Jia the Black Hills. In mid-afternoon it| hearted attempt at shining. As the light | ' “aan r mi 
on’s Mo.- ceased snowing for about the fourth time that istruek the frost-covered peak it burst into al 
a sugges. | day and a few moments of welcome sunshine! glory that defies description. Every frost | s 
1 in the Jsemed to promise a resplendent evening. A | particle gleamed like a thousand diamonds. ; JN : 
freshening wind quickly disillusioned the | Bertram E. Haun. | ‘ = 
on the & 
s of ar 4 H ey | 
rihelion; e EF b 
_— h €avens In F epruar | 
“ shows By Professor Henry Norris Russell, Ph.D. | 
about 2 a ad 
There is a mistaken idea in 
sravity is many men’s minds that hard 
: work is all that is necessary for 
ted with ’ ye ~ 
ede of success. Horses do hard work and get nothing but 
enue : . | their board. Day laborers do hard work and remain 
standing | day laborers always. Send for the book that gives the 
erihelion secret of earning more by learning more. 
> residue 
nds, and 
ieee At w hat rate do you 
| confirm 
ying the 
of Mer 4 >) 
run your brain: 
rbit, not | 
pull, but O you realize how much more you Every well-informed man or woman 
ee could do and earn if you gave should at least know something about 
Giision yourself a real chance—if, for instance, this wonderful library. The free book 
you knew the secret of fifteen minutes tells about it—how Dr. Eliot has so 


ewton to 


ym Cam- 











| a day? 


Which of these men is most like 





chosen and arranged its 418 great 
masterpieces that, in even fifteen min- 
utes a day, you can get from these 



















lorologio you? The laborer, shoveling coal all er 
hed the it. ton? © i: . . “Harvard Classics” the culture, the 
? Did his days r the skilled man, working knowledge of men and of life, and the 
° ° rle Z > an 4 
Sv hard for eight hours but making no a ally 
asoning, al amy Cie tex keceate broad viewpoint that can alone win for 
that we Panne eta Ce ee ee fou an outstanding and solid success 
tendent, who has a little more leisure ain — adie ; iigaiadas 
n of the ; : : at, 
and hope? Or the really big man, You are earnestly invited to have a 
= whose earning capacity has no limit, copy of ‘‘Fifteen Minutes a Day.” It 
pple by and who gets more interesting play is free, will be sent by mail, and in- 
whirling and recreation into his life than all the volves no obligation whatever. ‘lear 
1e string # At11 o'clock: Feb.6 At9 o'clock: Mar.7? others put together? off this coupon and mail it today. 
y on a At 10% o’clock: Feb. 14 At 8% o’clock: Mar. 15 . . “ . 
At 10 o'clock: Feb. 21 At 8 o'clock: Mar. 22 Said Emerson: “Any man with an 
At 9% o'clock: March 1 ordinary common brain can make good 
a NIGHT SKY: FEBRUARY AND MARCH if he has the willingness to run that 
‘ly cal : ; : brain up to 80 per cent of its highest 
muy cal N our map of the skies for February and| the equator, he does not rise until about the | og jency,” This is the book 
lions of i ype Mgt Pasi Wee a , qa cy. his is the free book, 
March we find the grand group of winter; middle of the night. Uranus is an evening as . ; and this is the coupon 
it to the Bronstellations—Orion, Canis Major, Canis! star in Aquarius, and sets too early to be he secret of running your brain up thet asill brine if 
cable of B\Minor, Taurus, Gemini and Auriga—in the| observable. Neptune is in opposition on the|to 80 per cent or more of its true you. Send for it 
ot of & Brest and southwest, extending to the Zenith.| 10th and is observable telescopically all night.| capacity is no longer a secret, in the TODAY. 
” earth Perseus, Cassiopeia and Andromeda are in the} The moon is full at 5 p.m. on the 8th, in|trye sense of the word. For over y 
. .. eae ee ben pag and ei 4 last — - 5 —_ on the 16th, new e 300,000 ambitious people have learned irepeeanrenrs 
n the north; Ursa Major in the northwest|9 p.m. on the 22d, and does not come to the} ; . 7 a ee Se 
4 : j ; it, and put it to work for themselves. 
with Bootes far below on the right; Leo and /| first quarter till March 2d, so that we have | o— 
ed fact, BVirgo a little south of east and, Hydra in the|the rather unusual circumstances that there} You can learn the secret as they did, : 
Idington § southeast. are only three “quarters” in this month—| from a wonderful little book which is P. F. COLLIER & SON COMPANY : 
he most which can happen only in February. The! offered on this page. This book is 416 West 13th St.. New York City : 
The Planets . ares he 20th d furthes ° ° ; ” y : 
i M i i Il th h th cei ry Naga! Seg pm — one free ; it ‘gives the plan, Scope, and pur- By mail, free. send me the little guide 
you will Mercury is a morning star a throug the | away on the 4th. She passes near Neptune pose of the most famous library in the book to the most famous books in_ the 
n theory |month but is hard to see except at its very|on the 8th, Saturn on the 15th, Jupiter on weeld world, describing Dr. Eliot's Five-Foot Shelf = 
1 many! }beginning, when he rises just after 6 A.M.| the 19th, Venus on the 21st, Mercury on the poll eagle gk tS nded by | 
nnot be |Venus is also a morning star, close to Mercury | 22d, Uranus on the 23d and Mars on the 27th. DR ELIOT °S Dr. Eliot of Harvard. : 
and far brighter, so that she may easily be| At the time of full moon she undergoes a . Mr. : 
| finally [seen. Mars is now well past quadrature and | considerable partial eclipse, only the ending FIVE-FOOT SHELF 5 i Sey : 
and no |S an evening star in Aries, setting at 11.15|of which is visible in America. She enters NAME ¢ Miss F 
nto life ]?.M. in the middle of the month. the earth’s shadow (the umbra) at 3.09 p.m. OF BOOKS : 
Jupiter is a morning star in Sagittarius| (Eastern Standard Time), is most deeply RE ee ee I aa ener E 
: , : — y can play : 
and rises at 5 a.m. or a little before. Saturn|immersed at 4.42 and leaves the umbra at| . and the gay oe a : 
. e.e ° 7 IDRESS.. sr cccccccccceseccseees . . = 
Sez has passed quadrature and is no longer called | 6.15, rising to our eyes, almost as the eclipse | '™ YOUT mental life. ies. i 
: a morning star, although, being well south of 'is over. et cateccmae OAe 
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| Test Your Knowledge of Scientific Terms. Earn a 
| Credit Toward a New Subscription 
By Jack Barrett Honiz 
IKE everybody else, the Scientific American has succumbed to the cross- 1A 
word puzzle craze. All the words in the puzzle printed on this page are 5, A 
technical, industrial or scientific terms or are words frequently used in tech- 9, Ar 
nical writing. All these words are contained on pages 111 to 144 of this issue nae 
of the Scientific American. Some of the words will be found in the text, some \ 
of them in the advertisements. 10. : 
0 
If you can solve the puzzle and can find the place of each of the words r 
in this issue, by page, column and line, we will give you a credit slip of one 12. Ar 
dollar toward a new subscription for the Scientific American. By a little 3. Ar 
mental exercise you can give a friend the useful present of a year’s subscrip- ps 
tion to our magazine at a cost (in the United States) of only three dollars. 15. A 
All the conditions are explained below. 16. Ar 
str 
17. M 
j 2 3 4 5 6 7 8 (al 
19. Al 
St 
n e se e 9 10 11 0. A 
| 22, A 
HOME-OWNER’S HANDBOOK | 1 
a By A. C. Lescarboura {2 13 14 15 < Te 
Are you thinking of building a home? Of buying one? 27. Co 
Of altering one ? You will need this valuable book chock- | 16 17 18 19 0. Ar 
full of the inside facts about house construction. Tells you 31. A 
how to check up on the builder. How foundations should 4. TI 
be laid. What framing is most economical and enduring— 20 4 29 23 Fr 
the proportions of plaster—the details of good floors—fire- 35. A 
places—roofing—in fact, all the various things you should | a7 AY 
know to insure your getting value for the money you spend. 24 98 A 
Price $2.65 postpaid po 
39. At 
AUTOMOBILE IDENTIFICATION ae “a Wi aco am 
; By Sergt. John F. Brennan 43. Pe 
This is the system of identifying stolen or criminal cars as . 
| taught in the New York Police Training School and now 30 33 32 33 34 % Te 
| adopted by various police departments and state troopers 
throughout the country. Various city and state civil service 
ae 
examinations are based on this book. Of interest to every 35 36 37 38 — 
car owner, every witness to an accident, every one who may LA 
seek to identify a stolen car for which a reward has been | _— 
- ’ . . . P 39 40 41 42 2. A 
oftered. ; 
Price $2.65 postpaid ; Fo 
43 44 * po 
ABRAMS VERDICT By Scientific American Staff ee 
| This is the resume of the tests and the final verdict of the tit 
committee of scientists whose detailed investigation revealed if) 5. Th 
| this ingenious system for the diagnosis and treatment of How to Solve the Puzzle hi 
disease known as the Electronic Reactions ot Abrams or | THE numbers in the squares refer to the|inserted the words will interlock and_ the 6. A 
| “E. R. A.”, to be one of the most gigantic frauds in history. definitions. Thus: 1 Horizontal calls for a] puzzle is solved. In starting to solve the } 7. A 
Of importance to every doctor and patient in the country. word that will answer the definition and at| puzzle, go through the definitions and fill in | 8 Ar 
| Price 10 tpaid ; the same time fit into the number of white|all the words you are sure of first. You will 9. A 
a a squares running horizontally from Number 1] find that the letters thus provided will give ¢ 
to the first black square to its right. 1 Verti- | you keys to the more difficult words. When hi 
RADIO FOR EVERYBODY By A. C. Lescarboura cal applies in the same way except that the|ever you insert the letters in the squares of a fll. A 
c : ; . . right word must fit into the number of squares | vertical word it is a good plan to check that § 14. py 
Whether you are a professional or a novice you will find in from Number 1 downward to the first black} word with a horizontal word crossing it, and 17. A 
this book the answer to any question which will arise in the square. When all the correct words have been! vice-versa. -~ 
operation of your radio. Not only is it authoritative but it 18. A 
describes in language anybody can understand the function- - i 
ing and mechanical details of radio science. How to Get Your One Dollar Credit Memorandum 1. A 
Price $1.65 postpaid HE definitions printed on the next page|reference is correct. Each word must be dis 
give you the keys to the puzzle. When you| found on pages 111 to 14 of this issue, in- %. Te 
CYCLOPEDIA OF FORMULAS have identified each word, look through the} clusive. No other page will do. egies 
|| pages of this issue, between page 111 and page| If you fail to solve the puzzle and want to |” ~° 
‘These 15,000 formulas or recipes cover almost every con- |] 144 inclusive, until you find that word. Then| know the solution you do not need to wait 26. Ch 
ceivable operation or subject in home routine, manufacture |] | set down the page, column and line on which | for our next issue. Send us the best you can - 
and experiment. ‘The reference book for the laboratory as |{_ you found the word, in the blanks provided do toward the solution and we will mail you | 28. A 
well as for the individual. Valuable for everybody from the for that purpose. Clip out this whole half- | the full and correct one immediately. bi 
anette he manuf sieiaie ; || page; puzzle, filled-out blanks and all; and} It is not necessary to clip this page unless § 29. Sq 
housewife to the manutacturer. send it to us. If your solution is correct and| you wish. Your solution may be sent us on ty] 
Price postpaid $5.60 Buffalo and East, $5.70 Chicago, $5.75 the Coast if all the words are properly placed, according |a sheet of paper. But be sure to give every- 139 Ty 
| to page, column and line, we will send you|one of the words and the exact place where | » ™ 
THE FINGERPRINT INSTRU TOR By F. W. Kuhne immediately a credit memorandum good for = found each one in the specified pages of 6 TI 
vA : z one dollar toward a new subscription to the | this issue. 
The standard work on the subject. Used by bureaus of Scientific American. This subscription may| To be considered for credit solutions of this SP 
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Insert in the blanks below the places on pages 111 to 144 of this issue 
where you found the correct words of the puzzle. No other pages will do. The 


exact position must be given for each 


Definition 
(Use these definitions 
in solving the puzzle). 


HoriZONTAL: 


— 


a) 


. A kind of reproduction made of metal. 
. A material used in making mortar. 
, Articles used in producing hollow metal 


castings. 


. A substance used in grinding and 


polishing. 


2. An abbreviation for last month. 


. An animal much studied by modern 


psychologists. 


. A way of fastening things together. 


. An ejaculation associated with poverty- 


stricken Indians. 


7. Men who have completed a college course 


(abbreviation). 


. Abbreviation for a state of the United 


States. 


2. A group of three. 


22, A row of stacked boxes or other articles. 


A modern type of railway car. 


. To arrive. 
7. Completes or measures out. 
. An ancient beast of burden. 


. A well-known class of solid substances. 


34. The word probably commonest in the 
French language. 

35. A device used in forming metal articles. 

37. Abbreviation for a part of Australia. 

38. A process destructive to wooden fence 
posts. 

39. An important class of tools. 

41. The wires of a radio set. 

43. Periods of time much discussed in 
geology. 

44. Tools for cutting wood. 

VERTICAL: 


1. An important physical property of minerals. 
9 


ano ow _ w 


so 


8 
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A way of representing ideas or natural 
objects. 


. Abbreviation for one of the secondary 


points of the compass. 


. A Slavic modification of the ancient 


title of the Roman Emperors. 


. The thing which characterizes the 


highest types of plants. 

A verb expressing existence. 

A remainder left after subtraction. 
An essential part of an automobile. 


A word for beliefs that draw people 
together. 


. A unit determined by the earth’s motion. 


Protections for scientific discoveries. 


. A mythical monster much discussed by 


experts in folk lore. 
A combination consisting essentially of 
iron and carbon. 


21. A derogatory term for a firmly held 


doctrine. 


. To irritate. 
. Something every radio expert should know. -- 
. Chemical name for the class of com- 


pounds commonest in the earth’s crust. 


. A name given to units of the pretended 


“odic electricity.” 


. Something that a printer often does with 


type. 
The most important parts of a nail. 
Tools used by carpenters. 


. The chief thing investigated by intro- 


spective psychologists. 


. An adjective applied to cotton before 


it is spun or processed. 


A unit of measure. 


. The name of a Babylonian god. 


word. 


Page 
(the 
number 
printed on 
the page) 


Column 


(1, 2, 3 or 4, 
counting from 


left to 
right) 


Line 
(by number, 
counting 


downward from 


the top) 










































































subscriber better ask your newsdealer to reserve a copy of the March issue 


q Our next issue will contain another cross-word puzzle. Unless you are a regular 


(out February 20th) for you. 
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SCIENTIFIC AMERICAN 


What is the new million dollar 
ENCYCLOPEDIA AMERICANA 


and why is it different? 


= : 


i 


thirty 
volume AMERI- 
CANA is America’s 
contribution to the intel- 
lectual world in the most 
modern, up-to-the-min- 
ute, authentic, scientific, 
complete, profusely illus- 
trated, easy-to-read EN- 
CYCLOPEDIA. 


Unlike the encyclopedias 
of foreign nations, the 
AMERICANA is Ameri- 
can from the ground up. 
It is written by Ameri- 
cans. True to the ideals 
of America, it concisely 
presents facts—all facts 
on every conceivable sub- 
ject in the world—with 
true American freedom 
from narrow national 
bias or local prejudice. 
No American wants more 
or will have less. 


The AMERICANA is 
also different because it 
is written, at an expense 
of over a million dollars, 
by 2381 American ex- 
perts, each writing with 
undisputed authority on 
his or her specialized 
subject. 


For instance, in the 
AMERICANA you get 
the personal expert opin- 
ion of Steinmetz on Elec- 
tricity, Geo. E. Roberts 
on Economics, Bur- 
roughs on subjects of 
Nature, Lorado Taft on 
Sculpture, Edward Ever- 
ett Hale on Literature, 
J. Ogden Armour on 
Commerce, Frank A. 
Vanderlip on Banking, 
Dana Munro on History, 
Louis Charles Elson on 
Music, Osler on Medi- 
cine, Jelliffe on Psycho- 
analysis. In all, 2381 
final authorities such as 
these, dealing under- 
standingly with every 
subject under the sun, 
and indexed for quick, 
easy reference. 


Each major subject, in 
the AMERICANA, is di- 
vided into its component 
parts. Banking, for in- 
stance, is divided into 


In dealing with them please mention ScIENTIFIC AMERICAN. 










100 different subjects, 
each treated by that one 
American expert who is 
the world’s authority on 
that subject. You turn 
at once to the particular 
part of any major sub- 
ject you want without 
wasting time reading 
through columns of mis- 
cellaneous information. 
THE AMERICANA 
does not generalize. It 
specializes. 


All leading universities, 
schools and libraries 
have the AMERICANA 
and enthusiastically en- 
dorse it. The library on 
every American battle- 
ship contains a set. Thou- 
sands of American 
homes depend upon it. 
How about you? 


Portfolio Free Now 


Of course you want the 
AMERICANA — some 
day you intend to have 
it. So we will gladly 
send you, without obliga- 
tion or cost, a Portfolio 
cortaining preliminary 
booklets of interesting 
information, plenty of 
specimen pages on im- 
portant subjects, and a 
condensed index. This 
portfolio is ABSO- 
LUTELY FREE to 
Americans. Simply use 
this coupon today and 
see, at our expense and 
without obligation, what 
the AMERICANA 
really is. 


AMERICANA 
CORPORATION 


122 So. Michigan Ave., Chicago 
27 William St., New York 


se et ee Se 


AMERICANA CORPORATION 
122 So. Michigan Ave., Chicago 
27 William St., New York 
Send me, without obliga- 
tion, free portfolio offered 
in the February SCIENTIFIC 

AMERICAN. 
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No.770. 45-volt 
extra large ver- 
tical. For heavy 
duty only. The 
ideal “B” Bat 
tery jor use on 
multi-tube sets 
Price $4.75. 


Scientists 
constantly improve battery quality 


EVEREADY “B” Batteries today contain more 
electricity, more service, more satisfaction 
than ever before. 

Processes evolved by the scientists of the 
Union Carbide and Carbon Research Labora- 
tories, Inc., when put in effect in the Eveready 
factories, are responsible for this great accom- 
plishment. 

At the same time the factories have effected 
a still higher standard of workmanship. A sys- 
tem of inspection that is a marvel of efficiency 
was inaugurated. The results, gratifying be- 
yond measure, were accomplished with a speed 
and completeness that have few parallels in 
industry. The final tests showed more elec- 
tricity, more battery service, greater Eveready 
satisfaction without increasing battery sizes 
and with a substantial reduction in price. “B” 
Battery operating costs, using the new Ever- 
eadys, in most cases show a reduction of at 
least one-half. 

There is an Eveready Radio Battery for 
every radio use. 


Insist on Eveready “B” Batteries. 


Manufactured and guaranteed by 


NATIONAL CARBON COMPANY, 
Headquarters for Radio Battery Information 


: . P 
New York San Francisco 
Canadian National Carbon Co., Limited, Toronto, Ontario 


Inc. 











EVEREADY HOUR 
EVERY TUESDAY at 9 P. M. 
(Bestern Standard Time) 
For real radio enjoyment, tune 
in the “Eveready Group.’’ Broad- 
cast through 
WEAF Now York WJAR Providence 
4 WEE Boston WFI Phila 
WGR bHuffalo WCAEPittsburgh 


IN: re Cpr Ey 
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Radio Notes 


A Review and Commentary on the Progress in This Branch of 
Rapid Communication 
Conducted by Austin C. Lescarboura 





Shortwave Possibilities 


THE possibilities of developmental work in 

AccorDING to recent, more detailed an-| short waves are attractively presented by Dr. 
nouncements of the Marconi Company, in| George K. Burgess, director of the Bureau of 
England, experimental work with the radio | Standards, when he says: “In the exploitation 
reflectors and the beams of radio waves, de-| of the high frequencies (short wavelengths) 
vised by Senator Marconi and Mr. C. S. the radio world finds itself in the position of 
Franklin, continues to show a substantial ad-|a person who has fallen heir to a rick legacy, 


Beam System Increases Radio | 


Range 








vantage for this system in obtaining distant 
transmission with comparatively low power. 

The system depends, it will be remembered, 
upon the more or less complete concentration 
of the radio energy into a directed beam, much 
as the light of a searchlight is concentrated 
into a beam instead of being allowed to 
spread outward in all directions as radio 
waves do from ordinary transmitting stations. 
Even when the concentration of the beam is 
not more perfect than corresponds to an angle 
of spread of ten degrees, the results of Amer- 
ican listeners on measurement of the strength 
of beam signals received from Poeldhu, Eng- 
land, indicate that a given transmitter work- 
ing on a beam will have about as much trans- 
mission range as would a transmitter one hun- 
dred times as powerful working in the usual 
fashion. 





This chart, reprinted from a recent 
London, shows how greatly the energy 


Pyrex Glass for Insulation 

Manuracturers of low-loss condensers are 
now using pyrex insulation with excellent re- 
sults. One manufacturer of radio apparatus 
has now brought out a pyrex glass low-loss 
tube socket. It is claimed that exhaustive 
tests, covering a period of more than twelve 
months, proved that pyrex was the lowest-loss 
insulating material for radio-frequency cir- 
cuits yet presented, with the exception of 
quartz. It is strong and heat resisting, and 
does not absorb moisture. Even the heat of 
a soldering iron does not affect it. It is 
entirely free from surface condensation, and 
is unaffected by those influences which make 
most of the usual insulating materials more 
or less unsatisfactory on weak signals. 


An Audience of Twenty Million 


Tue address of President Coolidge on the 
|eve of Election Day, was broadcast direct 








|for there is now available for actual use a 
| region roughly twice as great as radio had 
| at its disposal a year ago. Calculated on the 
basis of channels ten kilocycles wide,” com 
putes Dr. Burgess, “the gain appears far 
greater than this, since between 2,000 and 
20,008 kilocycles there are 1,800 such 
channels, as compared with only 200 such 
channels in the older region below 2,000 kilo 
cycles. 

It will, however, probably be a long time 
until full advantage can be taken of the chan. 
nels thus theoretieally available. 

Assuming that at present receiving sets can 
satisfactorily receive stations situated at equal 
distances having a frequency separation of 
2 per cent, there are only 116 channels im 
; mediately available, as against the 1,800 
‘channels theoretically available. 











publication of the Marconi Company, 

of a radio transmitter is saved by the 

beam system, concentrating the waves im a small angle pointed in a single 
direction . 


Radio and the Patent Office 


| Because of the startling progress made in 
| radio, the Patent Office has created a new 
| division to handle applications for patents on 
| inventions dealing with radio. The new divi- 
sion is known as the “Radiant Energy Divi- 
| sion,” and will be headed by C. D. Backus, 
| who for fourteen years has been in the elec- 
| trical energy division, while Dr. William A. 
Kinnan, First Assistant 
Patents, will supervise the new division. 

Twelve cxaminers have been assigned to 
the new division, and already the division is 
reported to be the furthest in arrears of any 
| division in the Patent Office. At the present 
| time there are pending some 2,000 applica- 
| tions for patents on radio inventions, but with 
the new arrangements it is hoped that the 
Patent Office will soon catch up on radio 
patents. 


New Kind of Bakelite Cabinets 





Commissioner of | 


from the White House through twenty-seven | 
broadcasting stations. This constitutes a new| We have become so accustomed to bakelite 
record for the use of telephone lines to tie|as well as similar composition panels for our 
broadcasting stations into a single broadcast-| radio sets that we now take it as a matter 
ing unit. Previous to this feat the Defense | of course in that connection. There is 4 
Day demonstration, which combined eighteen | decided novelty, however, in the new bakelite 


























NATIONAL Carson Co,, Ine. have our endorsement. 


broadcasting stations in order to reach the 
radio audience from coast to coast, consti- 
tuted the record in this direction. 


telephone circuits were involved in this presi- 
dential speech, as well as some fifty-odd re- 
peaters and special amplifiers to make up the 
loss in volume of the voice as it traveled 
through the enormous network of wires to the 
different broadcasting stations. 





Approximately 8,000 miles of main-line | 


cabinets now being introduced by a manu- 
facturer of bakelite products. These bakelite 
cabinets have all the beauty of fine grained 
mahogany, plus all the insulating qualities 
of bakelite. The actual material employed is 
so-called vulcawood, which is a combination 
of hard vulcanized fibre and bakelite. Vulca- 
wood cabinets come in eight standard sizes, 
knocked down, and can be assembled in 2 
few minutes with a screwdriver. 
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Patience Necessary for Distance 
Work 


Ir is universally admitted—and it would be 
true even if it were not admitted—that the 
one essential thing about getting distant sta- 
tions to come in on any kind of receiver is 
precise tuning. This is not merely a matter 
of knowing how, it involves also the willing- 
ness to reset the adjusting dials over and over 
again until the station finally comes in. With 
the modern sets, on which the tuning controls 
stand at fixed positions for a given wave- 
length, the best system is to set the controls 
and wait for several minutes. If you hear 
nothing alter the controls very slightly and 
wait again, and so on until you get what you 
want. 


The Effects of Impurities in 
Storage Batteries 


We have been told always to use only the! 
purest water—if possible, distilled water—in 
making up the acid for storage batteries and 
in filling up the battery to the proper level 
when some of the water has evaporated from 
it. There has never been available, however, 
any precise information about just what dif- 
ferent impurities in the water or in the acid 
might do to the battery or to its operation. 

The United States Bureau of Standards has | 
now determined to obtain this information. A 
preliminary report issued recently states that | 
iron, manganese, chlorine and the bichromates 
affect both plates of the battery; that bis- 
muth, starch and sugar affect only the positive 
plate, and that platinum, tin, copper, anti- 
mony, silver, nitrogen and tungsten affect 
only the negative plate. The experiments are 
to be continued with other materials. 

Of the impurities which prove to be de- 
leterious—or which, at least, affect the plates 

it is probable that chlorine and iron are 
the ones most to be guarded against by the 
ordinary radio fan. Both of these elements 
ire common impurities in domestic water 
supplies, chlorine in the form of common salt 
(which is sodium chloride) and iron in the 
form of the various iron salts which produce 
“rust” or iron oxide in the water when it is 
allowed te stand exposed to the air. 





German Radio Patents and Amer- 
ican Manufacturers 


On October 30 last the Navy Department 
decided to issue licenses to approximately 
sixty independent radio manufacturers under 
129 German patents seized by the Alien Prop- 


appears that the majority of the patents and 
patent applications involved were originally 
owned by the Telefunken Company, accord- 
ing to the New York Sun. These patents in- 
clude the basic patent covering tuned radio- 
frequency amplification—the well-known Wil- 
helm Schloemilch and Otto Von Bronk 
patent. 

On February 5, 1919, the Alien Property 
Custodian sold to the Secretary of the Navy, 
representing the United States, all right, title 
ind interest in and to said patents, which 
had been vested in the Atlantic Communica- 
tion Company and acquired by him from it. 
The following day the Custodian also sold to 
the Secretary of the Navy all right, title and 
interest in and to the patents and applications 
which had remained in the Telefunken Com- 
pany after the assignment to the Atlantic 





we 
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Communication Company, and which had! __ 


been acquired by the Custodian. 

Considerable legal complications caused 
these patents and applications to be held by 
the Navy for its own use, but finally the 
obstacles were swept aside and the licenses 
issued to the independent manufacturers, who 
are now in a strong position with regard to 
manufacturing efficient radio receivers under 
their own patent rights. 





Insulation Leaks 


MaTeRIAL that is good enough for general 
electrical work is not good enough for radio 
work, states Herbert H. Frost, well-known | 
radio manufacturer. The amount of energy 
that is received in the average antenna is so 
minute that it is one of the wonders of the! 
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Neutrodyne Radio 
EAGLE Features 


for $ 
only 


EUTRODYNE range, tone quality, 

selectivity, and easy operation—plus 
the important exclusive Eagle features, 
obtainable in no other sets, plus dry cell 
convenience and economy—at a popular 
price. Exactly the same instruments, the 
same quality of workmanship and mate- 
rials as the 5-Tube ModelB EAGLE. The 
distance you can get with the EAGLET, 
its astonishing ability to tune through the 
worst interference and the most powerful 
local stations, and its wonderfully easy 
operation make the EAGLET, the world’s 
greatest popular price set. Contained in 
a handsome, mahogany cabinet, with 
richly engraved panel. (No accessories.) 
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EAGLE RADIO CO. 
9 Boyden Place, Newark, N. J. 
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HOME-OWNERS’ HANDBOOK 


BY A. C. LESCARBOURA 


Spring building plans are now under way. You need some authority to check up 
the work as it proceeds. This book illustrates from foundation to peak of roof, just 
what good work is, and what you must watch to obtain the same. You will find 
practically every question that can be raised is covered comprehensively. 


Price $2.65 postpaid 
SCIENTIFIC AMERICAN 
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Why it is Better 








Thumb nuts slotted for screw 
driver — no pliers necessary to 
tighten. 






1/16 inch thick brass nickel 
pleted barrel, screw-anchored 
to base at two points 


One piece binding post molded 
into base—it cannot turn when 
thumb-nut is tightened. 









N 9/16 inch thick, 2 1/4" 
2 1/4” solid bakelite base 





Extra heavy phosphor bronze 
contact springs imbedded in 
base positively prevent short 
circuits or radio frequency 
leakage 























This screw holds only the cone 
tact spring securely in place, 
not extending through to top 
of base —an exclusive Federal 
feature. 


Mounting screws are furnished 
with each socket. Contact for 
grounding socket can be made 
under heads of these screws. 








making Federal Standard Radio Parts. 

There are over 130 standard parts 
bearing the Federal iron-clad per- 
formance guarantee—their use means 
— ‘Balanced Circuits’? with better 
performance. 


Tue picture tells the story — seven 
practical, sensible reasons why 
Federal sockets should be in your 
“pet” hook-up. Federal sockets are but 
another evidence of the care and en- 
gineering skill used in designing and 


FEDERAL TELEPHONE AND TELEGRAPH Co, 


(Ex \\ Buffalo, N. Y. 
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Boston Se 
Chicago 
New York 
San Francisco 
Philadelphia Bridgeb 
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Pittsburgh ‘ Standard R A DIO Products Canada 











Write today for your FREE copy of — 


Ward’s New Radio 


Catalogue 


sets—so simple that you yourself can 
easily install them. 

And it shows only tested and ap- 
proved Radio equipment—selected 
and tested thoroughly by our*Experts 
who are up-to-the-minute in Radio. 

Write for Ward’s free 68-page Radio 
Catalogue and see the low prices. 


Our 53 Year Old Policy 


Every Radio set we sell is guaran- 
teed to give complete satisfaction. 
In buying Radio from Ward’s you are 
buying from a house whose reliability 
is above question. For 53 years we 
have sold quality goods only. Address 
our house nearest you. Dept. No. 4-R 








HIS advertisement is published to 
tell you three things that everyone 
interested in Radio should know. 
That we believe Ward’s is today the 
greatest Radio store in the world—that 
it is the real Headquarters for Radio. 
Second, that at Ward’s you can buy 
everything in Radio without paying 
the usual “ Radio Profits.” 
Third, that this big 68-page book— 
a genuine reference book on Radio 
is yours free for the asking. 


Our Radio Experts 


This Catalogue is a book gotten up by 
experts. It shows all the best hook 
ups, everything in parts and complete 















Headquarters 
for Radio 


Satisfaction Guaranteed 
or Your Money Back 











ESTABLISHED 1872 


Montgomery Ward &Co 


The Oldest Mail Order House is Today the Most Progressive 
Chicago KansasCity St.Paul Portland, Ore. Oakland, Calif. Fort Worth 





Fepernat Tex. & Tet 





| detection and cure of bodily disorders the | 


| deluding of the public. 
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present age that such a small force can be| 
converted into words and music. The amount | 
of current impressed on the grid of the 
vacuum tube is so small that to lose even the 
least bit through poor apparatus results in 
greatly decreased efficiency. Insulation leaks | 
and poor connections that would pass un-| 
noticed in ordinary electrical work, must be | 
guarded against in radio. Most of the losses | 
are not in connections which are made by the | 
set builder; they are in the apparatus which 
he uses, and are losses which he can only| 
guard against by buying good, standard | 
products. | 











children’s 
hour is 


Beware the Radio Cult | ~ ty 


Tue public interest in radio and the ease | 
with which radio can be made to appear 
mysterious constitute too good an opportunity 
of profit to be neglected by the promoters 
of this or that “ism” which thrives on the | 
The Abrams cult, 
discredited by the numerous adverse reports 
such as the recent one of the Scientific 
American’s committee, is turning up in new 
forms purporting to use radio devices for the | 


e 


RADIO 7 TUBES 


are sensitive to the most delicate 
tone shading. Their use in your 
receiving set insures clear, well- 
very names of which are strange to sober- | rounded reception 
minded, legitimate medicine. We hear of | 
“neurophonometers” and “neurocalometers.” 
of the “vibrations” of one’s ego, of “ionics” 
and “odics” and “elods” (whatever they may 


Combined with this super-sensi- 
tiveness is a rugged durability. 
Cunningham Tubes serve long 


be). All are supposed to be related to the 
marvels of radio. The public should be and well. 
warned. It is easy to make high-sounding Since 1915 


words, much easier than to make scientific 
progress. Radio has not revolutionized medi- 
cine yet. It is not likely to. Most of the 
“marvelous discoveries” announced Sea | 


Standard for All Sets 


Types C-301A, C-300, C-299, C 11, C-12 


Patent Notice: 


Cunningham tubes are covered by 


| are nothi shi .| patents dated 2-18-08, 2-18-12, 12-30-13, 10-23-17 
patie but the moonshine of some un 10-23-17, and others issued and pending. 

scrupulous confidence man who ekes out a 
precarious income by exploiting any “mystery” | 
in which he can persuade his victims to| of ‘ Z. 
believe. ' . 
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Co., Montcomery Warp & Co. and other advertisers on this page have our endorsement.. 


| conventional crystal detector with its delicate 


| quires attention 
or 













Big, complete stock. Standard prices. And 
you're sure it’s reliable if it comes from Andrae. 
Send for our catalog 
JULIUS ANDRAE & SONS CO. 
131 Michigan St. Milwaukee, Wis. 

















HONEYCOMB COILS 
The Universal ail-wave 
inductance. ack and 
front panel mount 
Send 25c for_ Super 
Het., R. F. and Hone 
comb Coil Circuits and 
Complete Catalog. 

f Chas. A. Branston, Inc. 
‘ Dept. 10, 815 Main St., Buffalo, N.Y 
MONEY ror YOU 


150 Home-Study Books 
Eech of these sure pay raising. self-help books * 
lete course of instruction 
, Automobile, Machine Shop, Carpentry 
. _ Engineering, Railroading and twentr 
other trades. Full catalogue FREE. A postcard 
brings yours 

F.3. Drake & Co., Publishers 
1065 Michigan Avenue, Chicage 


SOLVED! 


—the “B”’ Battery 
problem 


Throw away your “B” Batteries and 
install a Kellogg Trans-B-Former. It 
gives you “B” Battery current direct 















Brown Bros. 
Safety Fuse for Radio 
. ney cover 
Present-day Crystal Detectors 
Tue advent of the reflex circuit in which a 
crystal detector is generally employed for con 
verting the radio-frequency energy into audio- 
frequency energy, has brought back the crystal 
detector into extensive use. In order to get 
away from the troublesome.adjustments of the 





‘catwhisker,” various schemes 
have introduced to make the crystal 
detector more or less fool-proof. In some 
the detector is made with a fixed 
never re- 


wire contact or 
been 


instances 
adjustment, so that this member 
unless, through some cause 
in which | 


loses 


other, - — Saeenee : from your electric light socket at the 
event. it is replaced. As for adjustable ae 
ld , ii , ly trifling cost of one-fifth of a cent per 
nee ee “ e 1s oe Pr a hour. Gives better reception—no in- 
adjustment combined with some form of loc ccsteiimeesn Wiles ten deetiin: 


ing device, so that once a sensitive point is 
found the crystal the detector may be 
locked for that particular adjustment. 

One of the simplest yet most ingenious 
ideas which we have noted along these lines 
is a crystal detector with a wire screen 
placed over the crystal but not making con- 


Kellogg Switchboard & Supply Co. 
1066 West Adams Street 
Chicago, Ill. 


KELLOGG 


Trans -B-Former 


on 





tact with same. This screen is of fine mesh, | 








yet permits the fine wire to slide through | 
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For That Young Radio Fan | 
: j 1: 
| I 
E 
; 
| | 
S| 
licate 
your : 
well- } : 
| | 
;ensi- 
ility. : 
long : 
ed by j 
_ 
-_ The Book That Has Grown With Radio : 
pares Tells in plain language how to buy or build your own set. : 
How to install; how to tune in; how to get the best results. Explains all the : 
circuits, vacuum tubes, radio and audio amplification, loud speakers, regenera- |: 
tion, static, and everything else about the subject. 
As Radio develops the story of the new wonders being brought to light is told | 
month by month in the |: 
. & " | : 
cons | SCIENTIFICAMERICAN | 
Back and | | E 
or super | i by the scientists who develop them. The magazine is the barometer of the 3 
reuitsand | scientific and ifdustrial progress of the world. Its articles are authoritative and E 
— eee fascinating as only the truth can be. You need the Scientific American to keep |i 
: - 1: up with the times. A wealth of facts every month for only $4 a year. Er 
ougr , , E 
a | | Combination Offer L 
ranges |: The New RADIO FOR EVERYBODY together with a year’s subscription to |: 
ees, | the SCIENTIFIC AMERICAN for $5. LE 
| The New RADIO FOR EVERYBODY together with the SCIENTIFIC 
, AMERICAN for two years, for $8. : 
| Two copies of the New RADIO FOR EVERYBODY together with two one- 3 
| : year subscriptions to the SCIENTIFIC AMERICAN, for $9. Er 
and {fi SEND IN THE COUPON NOW! THIS OFFER: IS ONLY TEMPORARY! li; 
er. It | fi sence acecctton tm muanacaeamecea acne cnt oa eaamenaaeeaetemanmeer eer aac acetal acanaae cece eae as i) : 
met 5a) SCIENTIFIC AMERICAN PUBLISHING CO., RADIO FOR EVERYBODY. ) |: 
atthe |} | Woolworth Building, New York City. [| SCIENTIFIC AMERICAN FOR $5 | 3 
at per |i: Send me the New RADIO FOR EVERYBODY and the SCIENTIFIC AMERICAN, as ONE YEAR. : 
— | : indicated by my check mark in the box at the right of this coupon, for which I enclose check. RADIO FOR EVERYBODY } 
if: co es ta ha ; — : 
me | on —— | . [| Two subscriptions to the SCIENTIFIC f $8 E 
| : dress.......... ; en : 
Jo] sssona an gg ag seta / 
| : Aine _._. L] SCIENTIFIC AMERICAN,» = $9 | : 
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Rust-Resisting Copper Steel 
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KEYSTONE 
OPER att, 


Quality! 
Service! 







Black and Galvanized 


SHEETS 


Formed Roofing Products 
Roofing Terne Plates 
Tin Plate, Etc. | 


Secure maximum rwust-resistance from all sheet 

metal products by insisting upon copper-steel. 
Its excellence is a well established metallurgical 
fact. The proof is conclusive. 


Kerstone Copper Sreev is an alloy made by the addi- 
tion of a certain percentage of Copper to well made 
Stee!, thereby increasing ite lasting and rust-resisting 
qualities under actus! service condition. Unexcelled for 
culverts, tanks, flumes, roofing, siding, gutters, spouting, 
and all exposed sheet metal work. Send for booklet 
giving results of positive time and service tests. 

We manufacture Sheet and Tin Mill products for al! pur- 
poses -American Bessemer Steel Sheets, American Open 
Hearth Steel Sheets, Keystone Copper Steel Sheets, 
Black Sheets, Special Sheets for stamping, Sheets for 
Electrical apparatus, Automobile Sheets, Deep Drawing 
Sheets; Apolle and Apollo-Keystone Galvanized Sheets, 
Corrugated Sheets, Formed Roofing and Siding Products, 
Culvert and Flume Stock; Long Terne Sheets, Roof- | 
ing Terne Pistes, Bright Tin Plate, Black Plate, Etc. 











AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 
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Cyclopedia of Formulas 


By Albert A. Hopkins 
A careful compilation of 
15,000 selected receipts and proc- 
esses, many of which have here- 
tofore been secret. Every branch 
of useful arts and industries 
is represented Never before has 
such a large collection of valu- 
able useful to every- 
one, been offered to the public 


us Cyclopedia may be re- 
garded as the product of the 
s and practical experience 


the 


formulas, 


studie 
st chemists and work- 
The 


given is of the high- 


. as 
ot the abte 


1 all parts of the world. 
information 


est value, condensed in concise 
form, convenient for ready use 
Almost any inquiry that can be 
relating to formulas 
various manufactur 
will be found an- 


swered in this volume. 


thought of, 
ed in the 


ing industries, 


Price, $5.50 net in New York and Vicinity 


To Buffalo or New England, $5.60; to 
Chicago, $5.70; to Pacific $5.75; to 
Canada and other foreign countries, $5.85. 


SCIENTIFIC AMERICAN PUBLISHING CO. 
233 Broadway New York 


Coast, 
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The | 


the interstices to the crystal surface. 
idea of this screen is to prevent the sensitive 
spot from being lost, once it is found. 

*Another ingenious idea comes from France. 
In this case a fiber disk is placed over the 
crystal, and ten wires pass through small 
holes in the disk and press against ten spots 
on the crystal. A ten-point switch enables the | 
operator to cut into the circuit any one of the| 
ten points. Thus, the operator has ten adjust- | 
ments to select from. If none of these is found | 
satisfactory, the crystal is shifted, bringing ten | 


| more spots under the ends of the wire. 





Frederic M. Delano 


Loudspeaker for Milady’s boudoir, covered with Japanese paper and painted 
Frames of wood can then be fitted to match the furniture | 


in various designs. 


Half Way Round the World by| 


Amateur Radio 


Tue radio amateurs of the United States 
recently received a rude shock when they 
heard of the long-distance records made by | 
the busy amateurs of New Zealand. It ap-| 
pears that during the past September and 
October all amateur DX records were broken | 

-and broken to such an extent that the ulti- 
mate has just about been reached. On Octo- 
ber 19 last, z4AA, Frank D. Bell of Palmers- 
ton South, N. Z., was in communication with 
Mill Hill School, London, g2SZ, for a period | 
of ninety minutes. On October 25, we learn | 
further from Q S T, z4AF, Ralph Slade of 
Dunedin, N. Z., worked British 2NM, oper- 
ated by Gerald Marcuse. The distance cov- 
ered in the latter case was over 11,900 miles— 


almost half way round the world. Unless 
someone arranges to communicate with a 


ship diametrically opposite his station, on the 
opposite side of the earth, carefully arranging 
the world’s maximum of 12,500 
miles, it is very doubtful if the foregoing- 
mentioned record will be broken. 

American amateurs have recently been 
communicating with New Zealand amateurs, 
would 


to achieve 


and this long-distance communication 
cause us to swell with pride were it not so 
greatly exceeded by the New Zealand-England 
communication. Who would ever have dared 
suggest that some day radio amateurs, using 
five five-watt tubes, would have attained this 
trio of records. 








Why Litz Wire is Useful 


In these days of low-loss apparatus for 
making super-efficient regenerative receivers, | 
we hear a good deal about Litzendraht wire 


or its American equivalent. This wire is used 
fer inductance windings in which the high- 
resistance must be reduced to a 
minimum. It is enameled stranded wire, and 
is made in twenty or more sizes. Nos. 20 and 
38 are probably the most commonly 
of wire for the individual conductors, 
although much of the present Litz cable is 
made of wire only two thousandths of an inch 
thick, or the so-called 2-mill wire. This very 
fine wire, covered with enamel, is wrapped in 


frequency 


used 


sizes 


| wire, 


AMERICAN 


strands of forty wires each, and six strands 
are twisted together to make the Litzendraht | 
Thus, it will be noted that there are 
240 conductors enclosed in one cable, each 
conductor insulated from the others. 

The reason why this wire is highly efficient 


| . 
|for leads that carry high-frequency currents 


is because these currents travel only on the 
surface of a conductor. The cross-sectional 
area of the conductor means little except as 
it goes to make a larger surface; in other | 
words, the high-frequency currents do not 
flow through the cores of the conductors, but 


| 





only along the surface of the wires. Thus, 
by having a large number of insulated con- 
ductors in the Litz wire. obtain a com- | 
bined surface equal to that of a sokid conduc- 
tor several times as large as the Litz wire. 
Radio experimenters have found Litz wire | 
ideal for indoor antenne, as well as in the | 
making of loops. The main difficulty in| 
handling this material is in the making of | 
connections. Each tiny conductor being in- | 
sulated with enamel, it is necessary to scrape 
off the enamel coating or polish it off with 


we 


| emery cloth in order to establish contact with 


each and every conductor. 


| radio. 
| has set the other way, and more and more 
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a non-standard base and so designed that it 
required slight changes in the wiring of 
standard receiving set, the new D-21 has a 
standard base, can be made to oscillate 


| smoothly and easily, and is so designed that 


no wiring changes are needed. In fact, it can 
be substituted for a “gassy” tube or a “har!” 
tube without any other alterations. 

The tube itself is quite small, but is sur 
rounded by a frosted glass shell or envelop: 
which shields the tube from draughts, inas 
much as steady temperature is important in 
the operation of the tube. The inner glass 
shell is the vacuum tube proper. It is sealed 
in the usual fashion, and containg the grid 
filament and plate. The heater—a few turns 
of resistance wire—is wrapped around this 
inner tube. The heater is connected in series 
with the filament and serves to warm up the 
tube so as to keep up the best temperatur 
for tube operation. This is necessary beeaus: 
the tube contains sodium vapor. When th: 
tube is turned on, the filament at once g 
a bright yellow, the heater warms up mor 
gradually and after a minute or so the 
is in operating condilion. 


OWS 


tube 


Not Enough Wavelengths 


For a time, not so long ago, it seemed that 


| our list of broadcasting stations was steaiily 


shrinking, and some of us may even have 
entertained secret fears that the day would 
come when our receiving sets might be silent 
except for the dot-dash messages of workaday 
However, it now appears that the tide 
broadcasters are getting:on the air. Indeed 
the situation now confronting us is an over 
crowded ether. Nearly every Class B broad 
casting station in the country, with the pos 
sible exception of those on the Pacific Coast 
may be required to divide time at least two 
ways by the time these lines are read, accord 
ing to the prediction of the radio bureau of 
the Department of Commerce. 

Without going into the imtricacies of the 
situation, it may be said that the number of 
new stations coming into operation and under 
contemplation has exeeeded all expectations 


| There are now about forty Class B stations 


either under construction, or already operat 
ing in Class A or C and intending to transfer 
to Class B. Then there are some twenty more 
Class B stations being contemplated. 

In the final analysis it appears that there 
are but forty-seven channels available for 
Class B stations, and more than 100 Class B 
stations will soon be in operation. Even with 
two stations sharing each channel, there will 





Fotograms 

Blind Joe Alonzo, an Italian of the east side of New York City, is an expert 

radio mechanic and, despite his handicap, he builds radio sets of every 
deseription 


New Tube Shielded from Draughts 

THE new sodium tube which has now made 
its appearance is known as the D-21, and 
differs considerably from the old S-13. Like 
the former tube, however, it depends for its 
sensitivity on the presence of sodium. While 
the old S-13 was a non-oscillating tube, with 


still be insufficient room on the air. Chief 
Radio Supervisor Terrel is looking forward 
to some strenuous days when he must arrange 
matters among the broadcasters. He is sure 
that a number of stations which now have 
exclusive wavelengths, are going to raise a 
rumpus when they will have to divide time. 


In dealing with them please mention Sctentiric AMERICAN. 
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a “har!” Conducted by Albert A. Hopkins 

t is sur 

envelope This department is intended for queries of general interest. Only a small 

ts, 1Mas- percentage of the queries we receive can be printed here, the great majority 

nommgee m being answered by mail. Except in special cases we cannot solve mathematical 
ew problems, give directions for building machinery or answer queries of a special 


j nature which belong within the sphere of the professional engineer. All 
we grid. 


queries must give the name and address of the inquirer and must be accom- 
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d 7 panied by return postage. In writing about book orders or subscriptions please e an e p 
nd this . 

r use separate sheets, give your name and address on each. 
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iperature 

beeause How to Read Gas and Electric | temperature at which ignition at one point O develop an unusual device, a splendid tool or a useful appli- i > 
Then the Meters will be propagated through the entire mix- I ance—only to be stumped by an intricate power problem—this i 
ce glows . 4 ture. The flash point for gasoline is well is an every day experience with inventive geniuses. However 

up mor W. J. H. says: “I have both &as and elec. below 0 degrees Centigrade. The spontaneous| well versed they may be along mechanical or technical lines, things 

the tube tric meters and I cannot read either. Will ignition temperature of a mixture of fuel and| €lectrical invariably get them into difficulties. 


you kindly tell a layman the code used by the aoe 


inspectors who read the meters?” air is the temperature to which it must be| In the friendly desire to help these men solve their snaggy electrical 
inspectors ) TS! 


raised in order to spontaneously ignite| problems—in the hope that our efforts will enable them to complete 
Answer: On this page you will find draw-| throughout its mass. For gasoline in common| their work sooner, we invite them to call on our a Ng 
hs ings of the die-stamped recording dials on| use the spontaneous ignition temperature is} Ment for assistance. The personnel of this department, ski in 


5 Mick uct lated “Operates 
or D. ¢ 




















med that gas and electric meters in general use with| above 300 degrees Centigrade.”—300 degrees ae alta ied on anna pee pM yn 
steadily instructions for reading. Centigrade equals 572 degrees Fahrenheit. ieanuniee possible randy eying 
“ | ave ‘ 4 
ay . ld Inventors —and manufacturers, too —are urged not to hesitate in 
’ Ss utilizing the services of this corps of experts. They welcome problems 
— that aren’t easy—and best of all, there’s no charge for their advice. |] 
vorkaday Why not start them working for you today? Let them determine 
the tide whether any member of our complete line of fractional h.p. units— 
nd mort ranging from 1/40 to 1/4 h.p.—will meet your special requirements. 
Indeed Just a short letter—and the trick is done. 
iE ioved WISCONSIN ELECTRIC COMPANY Teed 
48 Sixteenth Street Racine, Wisconsin i Cast tron frome. 
the pos KILOWATT HOURS Ename oP tnieh Fiat boars 
ic Coas Saideboao 
a HOW TO READ AN ELECTRIC METER 
aueord Electricity is measured by the kilowatt hour (K.W.H.). There are 
inti of usually four dials, each having its value marked above it. The num- 
bers on the four dials which the respective pointers have passed are 
noted down from right to left. The reading so obtained is the amount “ 


















































) of the of electricity that has passed through the meter since the last setting. _@ Py me SEE —Sertges 
mber of The amount used since the last reading is the difference between the } namic? is > ees f 
id under two readings. For example: C, VIL 4 IS a eS 
ctations DN GOO PON. 6660 kes sccwccess 1,451 K.W.H. 
stations If previous reading were............. 920 K.W.H. 
operat eee 
transfer ree ee 531 K.W.H | 
ity more Some meters have a note beneath the dial saying “Multiply by 10.” ; ‘ 
fn such cases the difference should be multiplied by this constant to ycos There is a Tycos or Taylor temperature 
at there obtain the K.W. hours. instrument for every purpose 
ible for 
Clese B a 2 
yen with CS 
ere will 
a / Instruments 
CUBIC {| VWFEET INDICATING-RECORDING CONTROLLING 
HOW TO READ A GAS METER 
The dial marked “1 Thousand” in the accompanying illustration is 
divided into hundreds; the dial marked “10 Thousand” is divided into 
thousands; that marked “100 Thousand” into ten-thousands, and that 
marked “j — into hundred-thousands. When 1,000 cubic feet 
of gas have m consumed, the pointer on the dial marked “1 
her soe will have made a complete rotation and the fact will be You too may use Tycos as 
indicated by the pointer of the next dial at the left, which will point 
to the figure 1. When 10,000 cubic feet of gas have been consumed, does the Leather maker. 
the pointer on the “100 Thousand” dial will point to 1, and so on. aan 
The dial marked “Ten Feet,” above the lower tier, is called the units ‘THE photo above shows a 7'ycos Regulator and 
. dial. It is used for testing the meter to discover whether it is in a Tycos Recorder on a hydraulic leather press. 
. working order or not If the plate is too hot the quality is impaired, if 
Gasoline Vapor Temperature So-called Camel’s Hair Brushes too cold the work must be done over. Tycos 
J. C. says: “What is the degree of heat that Made from Squirrel Tails maintains uniform temperatures at all times. 
na is necessary.to burn gasoline vapor?” A.C. H. says: “I am a painter by profession, You too may use these instruments on any process 
J Answer: We received such diverse informa- | that is to say an art worker, and I' use many that requires positive temperature control. The 
= tion that we referred the matter to the Bureau brushes. 1 ok : ; recorder charts verify the work. 
— of Standards and they reply as follows: o eagengpeinipd a re pen — Tycos Catalogs are available without cost, to all manufacturers 
forwar« “Tt appears prebable that Mr. C. has! @Ppear so coarse when ave seen tihese ye , P . of 
arrange in mind the flash point of gasoline for what animals at the ‘Zoo’ is really used for making pene oe Dn og Se ee Cae oe Me oe meee 
is sure he terms the burning point and the spon-|‘Camel’s Hair Brushes. 
w have taneous ignition temperature for what he| ANswer:.“Camel’s Hair Brushes” are made Taylor /nstrument Companies 
raise a terms flashing point. from the tails of Russian and Siberian ROCHESTER, WN. Y., U. S.A. 
time. “In engine work the term ‘flash point’ is| squirrels, at least this was the source of sup- _— CANADIAN PLANT, TYCOS BLOG., TORONTO 
frequently applied to the minimum mixture] ply before the war. 
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‘WHITING-ADAMS 


_ The Household 
Buy-u ord 


meaning 
a 


revere bi alts las 


Look for the name 
WHITING - ADAMS 
on every brush you buy. 
Whiting and Adams 
have been househo!d buy- 
words for brushes for over 
116. years always 

for service and 
satisfaction. 


WHITING-ADAMS 


BRUSHES 


ING -3. J. ADAMS GO., Boston, U 
Brush Manufacturers for Over 116 Years 
and the Largestin the World 

















Portable 


Electric 


CADILLAC BLOWER 


Blows dust and dirt out of motors, gen- 


erators, machinery, switchboards, line 
shafting, stock bins, etc. 

Lowers fire risks, and creates more 
healthful working conditions Has hun- 
dreds of uses 

Weighs only 7 pounds. Attaches to 
any light socket 


Write for descriptive folder 
giving prices, etc. 


CLEMENTS MFG. CO. 


622 Fulton Street, Chicago 














“WONDER” COLD PIPE, TUBING 
AND BAR BENDERS 


Standard of the World 
Hand and Motor 
Operated 
14 Sizes of Machines 
What it costs to bend pipe 
+ be 


our 






1-inch pipe 6 cts 
2-inch pipe 10 cts 
4-inch pipe ~ 2 cts 
6-inch pi - 6Octs 
* 8-inch pipe $1.00 


American Pipe Bending Machine Co. 
32 Peari Street, Boston, Mass. 











Works Like a Micrometer 
Accurate to '4/1000 inch 
Capacity %& inch 


Dial on back gives decimal 





Price #1259 postpaid 


B. C. AMES CO. Waltham, Mass 


Joun L. Wuittnc-J. J. ApaAmMs Co. and other advertisers on this page have our endorsement.. 


| constellation at all. 





; 1s 


SCIENTIFIC AMERICAN 


The Pleasures of Studying 
Astronomy 
F. A. says: “IJ have never yet seen any- 
thing which would lead me to study astronomy 
than for the which I can 
obtain therefrom. Is it not really a cultural 
study?” 


other information 


Answer: It is, Tennyson, who, of all the 
brethren of his craft, did most to poetize the 
facts of astronomy, speaks of the stars as | 


“cold fires, yet with power to burn and brand | 
his nothingness into man.” Nonentity has its 
advantages. A sovereign remedy for the trivial 
worries of human life is the contemplation of | 
the starlit sky and the realization of the in-| 
finitesimal importance of the earth and all | 
things earthly in comparison with a boundless 
universe. 

The nightly spectacle of the stars is, how- | 
ever, commonly ignored. Many people look at 
it all their lives without really seeing it. The 
more conspicuous constellations ought ‘to be 
as familiar to every human being with two 
eyes in his head as the town hall or his next- 
neighbor’s stable. They are far from 
being Most people will admit frankly that 
the only constellation they know by sight 
the Big Dipper—which, as it happens, is not a 


door 


so. 





Is | 


A knowledge of the heavens is more generai 
in primitive and pioneer communities than in 
centers of civilization and culture. The pas- 
toral tribes of Chaldea and Arabia, thirty cen- 
better acquainted with the 


turies were 


stars than are modern New Yorkers and Lon- 


ago, 


doners. 

The relative “nothingness” of the earth and 
its inhabitants is chiefly a modern idea, though 
it was not entirely unfamiliar to the specula- 
tive philosophers of antiquity. Thanks to the 


| below 
the 


| cerned but covering a large surface, especially 


|as to the result of the injury to the throat 


brilliant labors of many astronomers—of whom | 


Copernicus should be mentioned first of all 


| we now know that the world on which we live 


a planet. or satellite, revolving humbly 


| around an enormously greater body, which we 





| into the earth. 
|sea the pressure is one pound less than at 


| sea 
| pound by about 2,000 feet more of elevation. 
In an open hole like a mine, 


| scend into the earth. 


and we know that the sun, in 
rather unimportant member of 


The sun looks | 


because it is 


call 


its 


the 
turn, 
a vast system of suns, or stars. 

other stars only 


sun; 
is a 
bigger than the 
nearer to us. 
How many there? the 
heavens on a cloudless and moonless night, 
and you will probably get impression that the 
number visible to the naked eye is almost in- 
finite. This impression quite 
erroneous. The greatest number of stars which | 
the unaided eye can distinguish at any one} 
place on the earth and at any one time is| 


stars are Survey 


is, however, 


hardly more than two thousand. With an 
opera-glass many thousands more can be seen, 
and this little instrument will be found an} 


invaluable adjunct in a study of the heavens. | 


Air Pressure Below Sea Level 


_|scald is slight, one of the best applications is 


| carron oil, 
|and limewater in equal parts. 


'An Old Question—*“Did the Titanic 


|anything which will sink in a tub of water 


G. S. DeH., of Richmond, says: ‘In| 
a discussion with another man who is of a 
scientific turn of mind, we came to a stand- 


still in regard to the air pressure below sea 
level. We know that at sea level it is approxi- 


mately 14.7 pounds per square inch, and we 


mountain 


lone gets below sea level or does it get greater 
|and if greater what would be the approximate 


pressure at the center of the earth, also is 
gravity strongest at sea level or does it increase 
as one nears the center of the earth?” 
Answer: The air pressure increases below 
in a mine shaft or drill hole down 


At about 1,800 feet above the 


sea level 


level. The pressure decreases another 
a drop of per- 
haps 1,600 feet below sea cad would raise 
the pressure a pound to 15.7 pounds. The 
layers of air whose weight is one pound per 
square inch would become thinner as we de- 


What the air pressure 


would be at the center of the earth we do| 


not know. 
of air resting on a square inch. 


many times since the sinking of the Titanic | 
¥ } ve »p . ° 

know that a7 a 1 V rv ;and we have several times published the an- 

| thas the ee eee ee —.s swer. The work of the submarine revived | 
question is, does air pressure grow less as| 


/ 
| 
|. 
rli 
| 
| 


Air pressure is simply the weight | and a cubic foot of sea water at the bottom 
On the other | weighs only about sixty-seven pounds. 
hand gravity is greatest at the earth’s surface, | thing which weighs more than that per cubic 
|and diminishes as one goes either above or} foot will sink to the very bottom of the 


the earth’s surface. The pressure of | 
rock and earth strata increases as we | 
descend into the earth, just as the air pressure 
does, because the weight resting on a surface 
increases as we descend into the earth. 


First Aid in Case of Burns 

J. C. C. says: “I would like some common- 
sense advice as to the treatment of burns in 
the household.” 

Answer: When the clothing catches fire, 
throw the person on the floor or ground, 
that the flames will not rise toward the mouth 
and nostrils. Then without a moment’s delay 
roll the person on the carpet, or, if possible, 
in a hearth-rug, so as to stifle the flames. If 
no rug can be had, use your coat. Keep the 
flame as much as possible from the face, 
as to prevent the entrance of the hot air into 
the lungs. This can be done by beginning 
at the neck and shoulders with the wrapping. 
If the burn or scald involves considerable sur- 
face, symptoms of shock, varying from mere 
weakness to utter prostration, appear. This 
requires immediate attention, and a few drops 
of aromatic spirits of ammonia in water or a 
little brandy should be given, and repeated 
in a few moments until the return of strength 
is apparent. 

A burn, superficial as far as depth is con- 


80 


in the case of small children and aged people, 
is usually considered more serious than a burn 
smaller in extent but deeper and more com- 
plete. If there is reason to suppose that hot 
air or steam has been inhaled, no time should 
be lost in obtaining the opinion of a physician 


or lungs. 

The treatment of burns varies according to 
the character of the injury. If the burn or 
a saturated solution of bicarbonate of soda 
(ordinary baking soda) in the form of a cold 
wet compress, keeping the linen used con- 
stantly wet with the solution. It 
to open blisters caused by fire burns, electrical 


is best not 
burns and sunburns. 

In more severe cases a good application is 
which is a mixture of linseed oil 


But a i 
| 
| 





consists of an ointment 
incorporating bicarbonate of soda 
with vaseline or petroleum jelly in the 
strength of three percent. Lard and baking 
soda mixed may also be used. 


better preparation 


made by 





Go to the Bottom?” 
F. H. R. says: “Jn an argument 
some old grads of my college I claim that 


among 


will sink to the bottom of the ocean, vessels 
included. Others argue that a vessel will 
sink to a depth of about 4,000 feet and there 
remain floating between the surface and the 
bottom. Will you please inform us who is 
right?” 


ANSWER: 





Your inquiry has come to us very 


interest in the subject and now we have re- 
cently had a number of inquiries about the 
matter. Hence we will print the discussion | 
of the topic again. Anything sinks in water 
when it weighs more than the same volume of 
water weighs. A cubie foot of fresh water 
weighs 62.4 pounds. Anything which weighs 
more than this per cubic foot will sink in 
fresh water. The density of sea water differs 
somewhat in different oceans and seas. It 
may be taken at about 1.03. At this figure a 
cubic foot of sea water would weigh about 
64.27 pounds. Anything heavier than that per 
cubic foot will sink in sea water. Another most 
important factor is that water like all liquids 
is nearly incompressible. So incompressible is 
it that at the bottom of the deepest ocean, 
six miles below the surface the water is only 
about five percent heavier than at the surface, 


Any- 
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ocean in its deepest known place. Aluminum, 
the light metal, weighs 166.5 pounds per 
cubic foot; and stone weighs from 135 to 200 
pounds per cubic foot. Of course, they go 
to the bottom anywhere when placed in water. 
There is a widespread impression that the 
tremendous pressure deep in the ocean will 
prevent sinking. Pressure has, however, noth. 
ing to do with the case. 


The Famous “Squirrel Question” 

K. J. asks for a consideration of this ques. 
tion. 

Answer: This question, so often answered 
in our Notes AND Queries, seems still to cling 
to our readers of argumentative proclivities, 
We, therefore, place the question in a form 
for reference for the convenience of all comers, 
In its treatment we take the relations in their 
mathematical and mechanical aspects and 
without the quibble on the words “around” or 
“about,” so much used in the arguments pre- 
sented by correspondents. In this matter 
adopt the customary phraseology of our best 
authorities in celestial physics and dynamical 
engineering. 

The condition of revolution of the inner 
body around or about which an outer body 
moves does not invalidate the fact of the revo- 
iution of the outer body around the inner 
body, nor of the two bodies around each other, 
as is exemplified in the declarations of astro 
nomical authorities, that “the planets revolve 
around the sun” and “about the sun” and that 
the satellites move “around their planets,” 
characteristic of the movement of the hunter 
around a body within his own circle, whether 
the inner body is in motion or whether it 
at rest. 

A wheel revolves upon its axle. Its periph 
ery revolves around every particle within its 
circumference, and any particular section of 
the periphery goes around the spokes, hub. 
and axle, or is successively on every side of 
their position. 

The fact that a particular side of the hub 
is always turned toward a particular part of 
the periphery does not negative the general 
terms of the question. 

The question as generally put, 
hunter go around the squirrel?” 
mits of an affirmative answer. 

The quibble of “on all sides of the squirrel” 


we 


are 


1s 


“Does 
clearly 


the 
ad 


| should properly be incorporated in the body 











of the question, which would make its solu- 
tion as clearly a negative one. 
SOLAR MIGHT SOLen Day SOLAR HIGRT 
BOON r 
123456769 1011121234567 8 8 TT 
tn eel ‘5 67 6 9 voni2t 2 $910) 
15) + + + } ++ + 
ree. 4 +—4 } } ime 
"0 SeRE8R {tt 
oe Ht Ie } jt 
iit 
5 + + + 44+ 
| | | } 
aon | 38 
if 
SU SREP RT ER EE tt 
may 1 Try 
ee 
see {yt 
sune tt 1 14 
1 June naest day —2-T 
sy 116 Hew. 37 Mins, 1) on ae | 
‘ |} 
a-LLLeLLL Leia aaeee } + 
wwe. if SSZRSCRERT {ty 
ALLIS E LLL {Th 
it 
SEPT. 1} Saeeeare ett 
wt ttt } ji} 
oct | ae! 
wt ttre rrr rT 
ML AhIc6s RFRA e ee rT 
i 
att tte al 
oec ' + > + 
15 t Ded 3 shortest }day + 
pes fe ie a tng ett aaa 
rT yt? cl i 














A chart showing the hour of sunrise 
and sunset for New England and the 
northwestern states 


Duration of Daylight 

A. L. M. says: “I have looked in 
through almanacs for a chart showing the 
duration of daylight. Can you supply such a 
chart?” 

Answer: The curves in the diagram on 
this page show the hour of sunrise and sun- 
set for New England and the northwestern 
States. The space between them indicates 
the duration of daylight, and outside them the 
duration of darkness. For more southerly 
points the curves would be more nearly 
straight, the shortest day being longer and the 
longest one shorter. Practically every good 
almanac will give you the hour of sunrise and 
sunset as well as the length of day and of 
twilight during the year. 
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The Basis of Printer’s Measure 

F. T. writes from Le Havre, France, to 
ask us: “What is the fundamental unit used 
by printers to measure type in America. One 
of us says it is a length called the pica; 
another that it is a square called the em 
or the en? 

Answer: Neither is right. The funda- 





mental unit of type measure is a length| 
called the “point,” which equals .01383 inch. | 
This column is printed in 8-point type, which 
means that the space occupied by one line | 
ff type, if the lines were as close together 
as possible, would be .11064 inch. The “pica” 
js a 12-point type. The “em” is the square 
occupied by the letter M of any size of type. 
The “en” is the narrower space occupied by 


the letter N. These are not fundamental | 
nits. 

Never An Artificial Man 
B. D. M. asks: “What great scientist of 


ancient times was it who made some kind of 
an artificial man or ape or monkey or some- 
thing that was really alive?” 

Answer: No one ever did this. The story 
is an oft recurring one and has been em- | 
bodied in literature in the famous tale of | 
Frankenstein as well as in the still earlier 
folk legend of the Golem. Doubtless it took 
its root in some automaton built by. ancient 
priests or magicians. That the temples of 
antiquity did contain such mechanical con- 
trivances is well known. The statue of the 
vocal Memnon, in Egypt, is reported to have 
produced a*sound like “Lo” by expansion of 
imprisoned air when the sun rose. The image 
of Moloch in Carthage is reported to have 


| and southwest. 


SCIENTIFIC 


with Ea one of the greateregods of Babylonia, 
is mentioned by some of the medieval writers. 
It is probable that recollections of these con- 
trivances, exaggerated with time, are responsi- 
ble for the many recorded legends of “arti- 
ficial” animals and men. 





How Washington is Planned 

T. J. W. writes from Sydney, N. S. W., to 
ask us about what he calls the “wheel” plan 
for cities. ° 

Answer: This refers, no doubt, to the so- 
called circular or “wheel-spoke” city plan, | 
in which the main avenues radiate from one 
or more centers. A modification of this plan | 
was used in planning Washington, D. C. The 
city is divided into four quadrants with the | 
Capitol at the center, the quadrants being 
designated as northwest, northeast, southeast 
Hence the “N. W.,” “S. E.,” 
and so on in Washington addresses. 
This plan for cities was suitable enough in 
the days of carriages and ox carts. It is less 
in favor since the advent of the automobile. 





used 


Treasure Trove 
“What 


asks: success has been 


B 1. &. 


| attained in salvaging the Laurentic?” 


Answer: The salvaging of the Laurentic has 
been extremely satisfactory, as $10,000,000 in 
gold bars was found stored in the forward 
part of the ship instead of in the bullion 
room. $35,000,000 in gold and silver bars has | 
been brought up, which constitutes the greatest 
salvaging feat on record. The Laurentic was | 
sunk by a submarine off the coast of Ireland 
in 1917 while taking bullion to New York. 


The ship lies in fifteen fathoms of water, and 


| 
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If laws, similar to the pure food laws, 
were passed to protect water consumers, 
R-U-V, ultra violet ray, sterilized water 
would comply with them. 


The most that such laws could demand 
would be that the water be free from in- 
fectious bacteria and free from harmful or 
drug-like solutions. 


Ultra Violet Rays are the only sterilizing 
agents employed by the R-U-V Sterilizer. 
While these rays assure absolute destruction 
to all disease producing bacteria, they can 
in no way affect the taste or composition of 
the water. 
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(The R-U-V, ultra violet ray, 
sterilizer type E-2. The prin- 
ciples governing its operation 
\ are covered in our booklet 
F-2. Send for a copy.} 


if Pure Food Laws Applied to Water 


While such water may not be required 
by specific laws it is desirable wherever the 
health and personal comfort of a number 
of people are concerned—as in municipal 
water supplies, building and _ industrial 
plant drinking water systems, bottling 
plants, swimming pools and the like. 


The principles of operation, the applica- 
tion to different types of water supplies and 
the results that have been obtained in 
various installations are contained in a re- 
cent publication of our engineering depart- 
ments. Your request will bring a copy. 
Simply ask for Booklet F-2. 


Question 7. 


ADDRESS 


moved its arms similarly when a fire was the salvage operations have lasted for a period 
built on the altar. A still more marvelous of five years and have been conducted entirely 


moving and speaking statue of Marduk, jointly |! without loss of life. 








ECLIPSE COUPON 


The report of your observations of the eclipse of the sun on January 24th, as described on pages 
} to 16 of our January issue and page 86 of this issue, may be sent in on this coupon. Or, if you 
you can write a letter with your answers. In the latter case be sure to answer as many of 
he questions below as you can. 

Read carefully the directions printed on pages 14 and 15 of our January issue. 


preter, 


Do this now. 


If there is anything that you do not understand write to the Editor of the Scientific American for 
urther explanation. 
Mail your report—whether on this coupon or in a letter—to either one of the following 


addresses : 
The Editor, 
Scientific American, or 
233 Broadway, 
New York City 

Do not forget to put your own name and address on the report so that we can ask you for 
further information later should that be necessary 

Full information about the times and places of the eclipse will be found on pages 14 and 15 of 
yur January issue and on page 86 of this issue. 


The National Research Council, 
Washington, D. C, 


eclipsed at your 


Question 1. Jf the sun is not quite station there will always be a bright edge of the 
sun visible, or perhaps only a single point. One bright point may appear on one edge 
of the sun before the other has entirely disappeared. At your station was there any 
time at which no bright edge of the sun was visible? Answer YES or NO.........000+ 

Question 2. If the bright edge of the sun entirely disappeared, how many seconds elapsed before 
another bright part of the sun became visible? Answer..............8econds, 


Question 3. Was the time set down in the last question merely guessed at or was it actually measured? 


If measured, how was the measurement made?..........cccccccccsccsscsees 


Question 4. The fringe of light surrounding the sun and called the corona (sec page 86) is fully 
visible only if the face of the sun is entirely covered. At your station was there any 
time at which you could see the corona all around the sun? Answer YES or NO...........+. 


Question 5. Could you see any stars or planets at the time when the sun was most completely covered 


and how many did YOU SCE? .. wwe cccccsccccces ah 
(If convenient, draw a little map showing the positions in the sky of the eclipsed sun and of the 
stars and planets that you saw.) 


Question 6. If you are ona high building or a hill near the edge of the shadow path you may be able 
to see the shadow advancing across the country. If so, what buildings or other land 
marks were inside and what were outside the edge of the shadow?...........600.0000005 
Landmarks inside the shadow: .....ccccccccccseccccscces DOCS Ldwenw ees seassesees 

° 
Landmarks outside the shadow: ooseecevcecsecscoes Se See ee Pt eee 


It is necessary to locate your position very accurately, so that the engineers who compute 
the reports will know just where to place your observations on the map. Accordingly, 
give your position by means of the nearest street intersection (if in a city or town) or 
by means of some easily located building such as a railroad station, a town hall, or some 
landmark which can be placed easily on a map by a person familiar with the district 


If you have a map of your district, published in a newspaper or from any other source, mark a 
cross on the map at the position where you stood and send in the map with your report. 








James B. Clow & Sons 
534-546 S. Franklin St 
Chicago, 1. 


The R. U. V. Co., Inc. 
383 Madison Ave. 
New York, N. Y. 








Ultra Violet Ray Water Sterilization 
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Do You Realize that 


You can be of substantial aid to 
justice and that you may obtain 
rewards of from $50 to $150—if 
you study the factors of identifica- 
tion of automobiles, so that you 
can give the Police one or two 
definite points about a car that has 
escaped from the scene of a crime? 








Automobile Identification 


By Sergt. John F. Brennan 


Gives you the system used by the 
New York Police Department. 
You can easily learn it yourself. 


Price $2.65 postpaid 


SCIENTIFIC AMERICAN PUB. CO. 
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We will be glad to send separate copies of this coupon to anyone who intends to observe the | 
eclipse. Write the Editor, Scientific American, 233 Broadway, New York, N. Y., and ask for them. 





THE R. U. V. Co., Inc. have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. ; 




















Conveying 
Machinery 








There is a Weller System adapted to 
the handling of all kinds of materials 
and finished products. 


Submit Your Handling Problems 
WELLER MFG. CO. 


1822-1856 N. Kostner Ave., Chicago, IIL. 
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Same bore, sasne stroke, same 4-cylinder smoothness, 
with 25% more power on 10% less fuel! That’s 
Universal’s 1923 achievement—the new Univer 

Flexifour. New genuine RICARDO head design, 


yee en yen ground pistons, cylin- 


ed to glass-like smoothness, giving won- 

derful smoothness from trolling gait to real 

speed. Send for catalog, mentioning kind and 
tize boat you're figuring on. RE: 
ey Ve ty EE MOTOR ae 




























































RMY AUCTION BARGAINS 
Genuine Colts 5 shot cai 38 revolver $18.45 
5 shot sporting rifle, cal. 30 /08 10.45 
Canvas 15 
1S Acres 

1928, 80th issue, 372 pgs. 
fully iitustrated, contains pictures and 
wmilitary guns and pistols fincl. Colts]. 
m. . . 
since 177 with all Worl War rifles. 
Mailed 50 —. 1 Established Me 











é INVENTIONS PBRFECTED—MODELS MADB + 


Ina fully equipped machine shop 
Manufacture dies, tools, jigs, and fixtures 
of precision 
Let us manufacture and act as your factory 
301 W. Grand Ave. 

nO ,» I. 
Tel, Sup. 1819 

















American Patent on a new 

improved oil and leak-proof 

piston ring. Simple but dur- 
able in constraction and particularly aptable for 
automobiles. Apply te S. J. LAMORA, 12 Caledonia 
Stroet, St. Johnsbury, Vt. 








This Free Chart 
The Correct Guide in Cutting 


A request on your letterhead will 
bring this authoritative chart. 
. rit% . 
Racine “Junior” 

Portable High Speed 
Metal Cutting Ma- 
chine, easily moved 
to any location near 
electric light socket. 
Smooth, vibration- 
less, need not be 
boltedto floor. Nor- 
mal capacity 0 to 4’. 
Use “Racine” 
H. 8. Wood 
and Metai 
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The Psychic Investigation 


A Letter from Dr. Walter Franklin Prince, Chairman of the 


FEBRUARY, 1925 





Scientific American’s Psychic Committee 


N the issue of the Scientific American for November, 1924, we published four statements from members of the 
Psychic Committee with regard to the famous mediumistic case of “Margery,” now disclosed as Mrs. L. R. G. 
These statements were supplied by Dr. Hereward Carrington, Dr. Daniel F. 


Crandon, of Boston, Massachusetts. 
Comstock, Houdini and Dr. Walter Franklin Prince, all members of 


the Committee. 


Dr. William McDougal, the 


fifth member of the Committee, was absent at the time and did not contribute a statement. 
In reply to these four statements, Dr. L. R. G. Crandon, husband of the medium, submitted a statement which 


we printed, without editorial change, in the issue of the Scientific American for January, 1925. 


Dr. Prince, as the 


Committee’s Chairman, now contributes the following statement as a further discussic:: of some of the points raised 


by Dr. Crandon. 


With the publication of the present statement the discussion of the past phases of this famous case will be 


concluded, so far as the columns of the Scientific American are concerned. 


We shall continue, however, to print 


accounts of any developments as well as any further reports made by the Committee on this or other cases. 
The “Margery” case has attracted wide attention, in Europe as well as here. 


pendent investigations are to be made by scientific and psychic authorities. 


It is understood that several inde- 


Our readers may be assured, we believe, 


that the truth or falsity of the remarkable phenomena claimed in this case will be determined to full public satis- 


faction before the matter is allowed to drop. 


We shall continue to print the ascertainable news of any results obtained, 


either by our own Committee or by other competent and authoritative investigators. 


December 19, 1924. 
Editor of the Scientific American 
Dear Sir: 

Forced to call attention to such of the 
errors in Dr. Crandon’s statement in your 
January issue as I am in a position to recog- 
nize, I disclaim any feeling of hostility or 
resentment which would prevent my giving the 
most fair attention to any further experiments 
with “Margery” which I might be permitted 
to share. But so grave errors of fact, whether 
due to infirmities of memory, haste or emotion, 
should not be allowed to stand uncorrected in 
the record. 

Dr. Crandon states that although theoreti- 
cally “it could not be improved upon,” yet 
the Committee of Judges had “certain very 
bad qualities” of which the “most important 
has been an entire lack of harmony and con- 
fidence between its members.” “Your com- 
mittee,” he further declares, “has surrounded 
this mediumship with the acrid atmosphere of 
their distrust of each other.” 

So far as I am concerned, and so far as I 
have observed, this charge is far from accu- 
racy. At no time have I been heard to utter 
a word of distrust of any member of the com- 
mittee with whom I was sitting. At no time 
when I was present at a sitting have I heard 
or witnessed anything to indicate acrimony or 
distrust between members of the committee 
present. I did hear Houdini criticize Bird 
sharply, at or near the time of the sitting. 
But Bird was never a member of the com- 
mittee. Houdini has, I believe, criticized Car- 
rington, but that fact supports neither the 
statement that the whole committee was char- 
acterized by mutual distrust nor that the 
actual sittings were surrounded by the acrid 
atmosphere of that distrust. 

It is asserted that “Dr. Prince, in three of 
his sittings, reports that phenomena occurred. 
In these sittings he exercized as much control 
as one man can, and his colleagues controlled 
every other channel of fraud or error.” The 
fact is that at one of these sittings I was ex- 
cluded from any part in the control, and that 
at no other night sitting when phenomena 
occurred and I was present did a colleague 
control every other channel of fraud or error, 
Dr. Crandon himself being on the other side 
of the psychic. 

It is stated regarding me that “his report is 
couched in terms taking to himself the exclu- 


| sive right to control every critical region.” 


Certainly, from nothing in any written report 
of mine nor any oral declaration could any 
such inference justly be drawn. No such 
absurd notion ever entered my mind. There 
was no impropriety in my declining to sign a 
blanket report of what occurred on the eve- 
ning when the screen was broken near Dr. 
McDougall. That was the night when I was 
placed on the other side of the circle from the 
medium and screen, and I was not in a posi- 
tion to give testimony, hence my plain com- 
mon-sense remark, “of course I know nothing 
of that,” meaning that, aside from the noise 
of the breaking I was not a witness of the 
facts. 

It is not correct to say that “every condition 





of control they (the committee) have dictated” 
“Walter,” the purported spirit control, was 
always the supreme arbiter of conditions. I 
do not complain of this, but only state the 
fact. For instance, at the beginning of my 
last evening sitting, I informed Dr. Crandon 
that I did not see how it would be possible 
for me to make progress toward a scientific 
conclusion so long as two conditions, (1) 
absolute darkness and (2) himself as one of 
the immediate controllers, were maintained. 
Exactly those conditions attended the sitting 
which followed. 

The sentence, referring to me, “we do our 
best to meet his conditions, only to be met 
each time with new conditions,” is so antip- 
odal to the fact that it must represent a 
mere emotional reaction in consequence of the 
inability of the majority of the committee, in- 
cluding myself, to give an assured affirmative 
judgment in November. Only twice have I 
ever even suggested any change in conditions, 
and neither time was anything whatever done 
to meet my views. The first time was before 
the last night sitting I attended, when | told 
Dr. Crandon that I did not see how it would 
be possible to come to a conclusion unless 
either a red light were allowed or some other 
person than himself was a controller, and, as 
I have said, the sitting followed exactly as on 
the previous evening. The second time was 
when in the course of an exchange of letters 
I asked that I might have more daylight sit- 
tings, or at least might have assurance before 
going to Boston that a red light would be 
used at night sittings. But neither of these 
conditions was new. Other persons had been 
permitted to have sittings in red light, I never. 
I had already had one daylight sitting, ordered 





by the “control” himself, and it had been 
attended by prima facie success. The psychic 
seemed fresh and unwearied after it, offered | 
every facility for frequent repetition of these | 
conditions, and I have no reason to suppose | 
that she is personally unwilling to redeem her | 
promise. But her husband has constantly in- 
terposed objections, declaring among other 
things that I must first come to Boston before 
the control is asked for permission to repeat 
what the control himself directed. The only 
two conditions which I have ever requested, 
one allowed to others and the other previously 
allowed me, being denied, it is difficult to con- 
strue the matter otherwise than as a wish to 
exclude me from further participation. It is 
by the doctor himself that “the further devel- 
opment of this many-sided medium is being 
held up.” 

I do not understand what statement the 
committee is supposed to be under gentle- 
manly obligations to make, respecting an al- 
leged “plant.” It is unfortunate but true that 
only two persons in the world know what the 
facts in the case were. One of these has 
already made his statement public; the other 
is fully at liberty to do the same and quote 
the exact language in which the charge 
against him was made at the time. 

It is an innuendo against four members of 
the committee to single out Mr. Carrington’s 
report alone as an “honest” one and the 


| 
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conduct of Messrs. Munn, Free and Bird as 
“courtesy and absolute fairness.” Speaking 
for myself, if there is any dishonesty in my 
reports or inconsistency between them and my 
“report of progress,” or if at any time my 
conduct has been lacking in courtesy and 
absolute fairness, specifications should be 
given. I challenge their production. The 
only person connected with the investigation 
in respect to whom I have ever addressed 
language or employed conduct which might 
be deemed criticizing or hampering is Mr. 
Houdini, to whom I am supposed to be par 
ticularly friendly. 

My influence has steadily been exerted to 
prevent and smooth over, to the best of my 
ability, everything which could unsettle the 
nervous condition of the psychic, and thus in- 
terfere with the supernormal powers claimed. 
I am confident that she will not assert other- 
wise. , And I am ready to utilize any future 
opportunities which offer a reasonable hope of 
advance, in the most fair and candid spirit. 

Truly yours, 
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SCIENCE NOTES 
The Sun’s Place in the Universe 


Statistics of the stars, which are becoming 
increasingly valuable each year as the astron 
omer finds new and illuminating data con 
tinually coming to hand, do not give our sun 
such a flattering position in the universe as 
we might wish. A small, yellow, dwarf star 
is its rating in a universe of some hundreds 
of millions of stars. Its position is fifty light 
years above the central plane of the Milky 
Way and fifty thousand or more light years 
from its center. It is situated in the midst 
of a local starcloud, not over three thousand 
light years in diameter. This starcloud is 
more or less permeated with and enveloped 
by vast expanses of dark nebulous matter. 

It was but a few centuries ago that man 
looked upon the sun as an attendant of the 
earth which was then held to be the center 
of creation. Then it came about, surprisingly, 
that the sun was after all the ruler of the 
planetary system and the earth was only a 
puny attendant of the sun. 

Knowing even this, man clung to the belief 
that the sun was the center of the universe, 
for the distances and distribution of the stars 
were still unknown. It was the general idea 
that the stars were all equally distant, ar- 
ranged in a sort of spherical shell with the 
sun at the center. 

Another unpleasant shock was still to come 
to the geocentrically inclined members of the 
human race. The stars were proved not to be 
all equally distant, but were flowing to and 
fro in streams in or parallel to the Milky 
Way; while the sun was moving onward 
through space at the rate of a million miles a 
day. 

The distances to the stars turned out to be 
tremendous, inconceivable. The nearest start 
was something like twenty-six trillion miles 

(Continued on page 142) 
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Scientific Management Since 
Taylor 
Ed. by E. E. Hunt 


Asst. to the Sec. of Commerce 


A collection of nineteen important papers 
and addresses by well-known authorities, de- 
scribing the progress of scientific management 
in recent years, its methods today and the 
possibilities of the future. Covers the rela- 
tions between management and workers, and 


| how scientific management is improving them. 


Published by McGraw-Hill Book Co. $3.20 
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Generator and Motor Examples 
By Prof. F. E. Austin, Hanover, N. H. 


Qualitative phenomena and principles are 
here considered as well as quantitative results, 
with their relations as regards efficiency. In 
“Cutters & Loopers” will be found an interest- 
The latest of this well-known 
developments. Published by the 
2.65 postpaid. 


author’s 
author. 


Dynamo Electric Machinery 
By E. Hausmann 


of Physics and Electrical Communication, 


f. 
- Brooklyn Polytechnic Inst. 


Both direct and alternating current ma- 
chinery are covered for advanced study. Mag- 
netic circuits, direct current machines, the 


properties of alternating currents and their 
circuits, alternating current machines, and 
conversion apparatus are treated in accordance 
with modern practice. Profusely illustrated 
with diagrams and up-to-date machines. Pub- 
lished by D. Van Nostrand Co. $4.70 post- 


} paid. 


Electric Wiring 
By A. A. Schuhler and David Rankin, Jr. 


A unit and job text on the principles and | 


practice of electrical wiring. Covers the 
fundamentals of electric wiring thoroughly 
from the splicing and soldering of conductors 
to telephone wiring. Published by McGraw- 
Hill Book Co. $2.65 postpaid. 
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tural Steel 
By F. W. Dencer 


Engineer, Gary Plant, American Bridge Co. 
A complete description of modern practice 
in the detailing and fabricating of structural 
, discussing engineering and shop organi- 
zations, structural designs and specifications, 
methods of handling contracts, ordering ma- 
terial, making shop drawings, inspecting and 
shipping steel. Details of practice of the 
various departments of structural shops are 
fully. Published by McGraw-Hill 
$5.20 postpaid. 


steel 


outlined 


Book Co. 


Plane Surveying 
By J. K. Finch 

Prof. Civil Engineering, Columbia 
A most practical treatise on plane surveying, 
including chaning, leveling, compass and tran- 
sit measurements, land and construction sur- 
typographic surveying and mapping. 
For the man in the field. Published by Ameri- 

can Technical Society. $2.15 postpaid. 


veying, 


The Story of Early Chemistry 
By J. M. Stillman 


Late Prof. Emeritus of Chemistry, Stanford 


From original sources and profound study, 
the author places emphasis upon such dis- 


coveries and speculations as have made a de- | 


cided impress on the growth of the science— 
for instance the Phlogiston theory is treated at 


All the above books are obtainable from the Scientific 
American Book Department, 233 Broadway, N. Y. C. 
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|some length. 





| “World State” 





The period covered includes | 
Lavoisier and the Chemical Revolution. Pub- | 


lished by D. Appleton Co. $4.20 postpaid. 
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Materia Photographica 
By A. B. Hitchins 


A dictionary of the chemicals, raw ere sy 
developing agents and dyes used in photog- 
raphy. Unique in brevity and completeness. 
Published by Frank V. Chambers. $1.10 post: 
paid. 

Food Products 
By H. C. Sherman 


Prof. Food Chemistry, Columbia 
In this second edition revised and enlarged, 
a chapter is devoted to each important type of 
food, covering its production and preparation 
for market-proximate composition and general 
food value—sanitation, inspection, and purity 


—digestibility, nutritive value and place in 
the diet. Extensive references for further 


study are given after each division. Excellent 
for general information. Published by The 
Macmillan Co. $3.20 postpaid. 





Brassey’s Naval and Shipping 
Annual, 1925 


The annual issue of this authoritative work, 
so much in demand by shippers and those in- 
terested in naval matters, is now available. 
Published by William Clowes & Sons, Ltd. 
$10.20 postpaid. 


Fighting Ships of the World 
Ed. by O. Parkes and F. E. McMurtrie 


This is the twenty-seventh annual issue of 
this work, formerly edited by F. J. Jane. It 
is the standard reference and will interest 
those who follow our naval articles. Pub- 
lished by D. Van Nostrand Co. $12.90 post- 
paid. 





Blockade and Sea Power 
By M. Parmelee 


From an intimate experience with all as-| 
pects of the Allied Blockade, both during the 
war and subsequently, the author traces the | 
conception, execution and effects of this vital | 
factor, for its cumulative value in the final | 
consideration. Historically valuable as to fact 
though the personal conclusions regarding a 
somewhat weaken this aspect. 
Published by Thomas Y. Crowell Co. $3.15 
postpaid. 


History of American Invention 
Ed. by Waldemar Kaempffert 


Former Editor Scientific American 

The revolution of transportation, communi- 
cation, power, exploiting material resources 
and automatic labor saving devices, are cov- 
ered in detail with interesting illustrations. An 
accurate record with a personal touch. 
two volumes. 


Sons. 


In 
Published by Charles Scribner’s 
$10.50 postpaid. 


The Making of An American 
By Jacob A. Riis 


The reissue of this most interesting book 
affords an opportunity to recommend it as an 
autobiography, for its splendid spirit of 
achievement and broad humanity. Published 
by The Macmillan Co. $2.65 postpaid. 


The Model Maker 


A bi-monthly magazine devoted to the in- 
terests of those building models to scale. Has 
been enlarged and will be of additional use- 
fulness and value. Published by Spon & 
Chamberlain. $1.00 per year postpaid. 
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away. Its light took four and a third years 
to reach us, though it traveled 186,000 miles 
every second. Other stars were found—ten, 
a hundred, a thousand times more distant. 
| Each star, however, had the comfortable aver- 
| age elbow room of several trillions of miles. 
Old, conservative ideas of the universe were 
thus completely upset. 

| As a last straw for the old geocentric 
theorists came the discovery in the present 
| decade that we are something like fifty thou- 
|sand light years from the center of our uni- 
| verse. 

| Dr. Harlow Shapley’s estimate of three hun- 
| dred and fifty thousand light years for the 
diameter of the Milky Way has not passed 
junchallenged. Some astronomers consider 
| this estimate of the order of ten times too 
large. The general weight of the evidence at 
present seems, nevertheless, to be in favor 
of this greater estimate of the size of the 
Milky Way. 


belongs. Through it we and the sun are mov- 
ing at the rate of a million miles every day. 

At that rate it would still take us pretty 
| close to eight hundred million years to reach 
| that coveted position at the center of the 
| universe ; a time period longer than most of 
the geologic eons of the past.—Abstract from 
article by Isabel M. Lewis in Science (Lon- 
don), Oct. 31, 1924. 


* * * 





Ancient Ice Crystals and Present- 
day Quicksilver 

Tue practical value of the service of the 
geological profession to the commonwealth is, 
with every year, being more and more appre- 
ciated, especially among people who are de- 
veloping the mineral resources of our country. 
Nevertheless, we still hear men who speak 
of geologists as_ theorists 
profitable industries but little assistance. 
is true that much of the work that geologists 
do has but a remote bearing on practical 
| questions. The fact is that in geology, as 
in other sciences, one can never know when 
a purely scientific observation may turn out 
to have a practical application. 

The examples usually offered to illustrate 
this fact have to do with the location of oil. 
A little variety is introduced into the geolo- 
gist’s field of practical usefulness by some 
recent work of J. A. Udden, of the University 
of Texas. At various times between 1890 and 
1904 he had noted in various parts of the 
western hemisphere certain curious sandstone 
markings which struck him as undoubtedly 
“fossil ice crystals.” In 
to verify his impression that they were of this 
origin, by 
similar marks in current mud that was under- 
going the process of freezing. 

It might well appear that nothing was 
further from practical application than the 
observation and study of the kind of crystals 
that are formed when water freezes into mud. 
The assignment of the freezing to a remote 
geological period hardly seems to add to the 
practical value of the investigation. Never- 


vein in western Texas, inferences based upon 
the recognition of these fossil ice crystals in 
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degrees, Fahrenheit. From this tank they 
were transferred to cooling or warming tanks 
in which the temperature of the water was 
gradually lowered or raised. 

In the cooling tank the water began to 
freeze at about twenty-nine degrees, Fahren- 
| heit. Under these circumstances it was found 
that the fish could show activity for only a 
short time. Regardless of whether the cooling 
| was slow or sudden, they would gradually 





stiffen. The heart was the last organ to cease | 


motion. The fish were kept in the water in 
| this condition for from one to several hours, 
| but could afterward be resuscitated simply by 
| raising the temperature. 

The opposite extreme to which the 
| were subjected was eighty degrees, Fahren- 
|heit. With a gradual increase of temperature 
| the fish showed restlessness and excitability. 
At seventy-five degrees respiration became dif- 





—- S 
point a gradual adjustment took place and 


the fish got along quite comfortably. When 
| the temperature was further increased respira- 
tion ceased and the heart stopped beating. 
The fish could, however, be revived by lower- 
ing the temperature of the water or by trans- 
ferring them to a cooler tank. 


* * * 


Infantile Paralysis—What Not to 
Do to Help It 


“POLIOMYELITIS is an acute infectious and 
communicable or contagious disease,” stated 
Dr. LeRoy W. Hubbard, Orthopedic Surgeon 
of the New York State Department of Health, 
in one of the State Health Department’s regu- 
lar health talks broadcast by the General Elec- 
tric Company from Station WGY (Schenec- 
tady, N. Y.). He states further that altogether 
during the past four years over 2,000 known 
cases of this disease have occurred and he 
estimates that there have been as many more 
so mild as not to have been recognized and 
hence not reported. “It may or may not be 
followed by paralysis or weakening of some 
or even all of the muscles of the body,” says 
Dr. Hubbard. “Many victims are not para- 


disappears promptly, while in the most severe 
ones the paralysis or muscle weakness remains 
more or less permanent. 

“The germs which cause the disease enter 
the body probably through the nose and 
mouth, get into the blood and finally lodge 
in the spinal cord, which becomes inflamed. 





1909 he was able| 


noting the formation of exactly | 


If the inflammation is slight its effects pass 
off quickly, but if, it is severe, certain nerve 
cells in the spinal cord cannot do their work 
properly, and the muscles controlled by these 


cells become weak or completely paralyzed. | 
When the inflammation is severe enough these | 


cells are destroyed, and in such cases per- 
manent paralysis results, 

“The symptoms at the outset may be similar 
to those of almost any fever-producing 
disease. When paralysis develops it usually 
appears two to five days after the onset of the 
fever. It may commence in one group of 
muscles and gradually extend, or it may be 





more or less complete from the start. After 


theless, in following up a faulted quicksilver | two or three weeks there is usually a tendency 


to spontaneous recovery of some of the af- 


| fected muscles—those controlled by the less 
a formation of a certain type enabled him to| severely inflamed nerve cells. 
predict with certainty not only the right hori- | 


“No specific treatment for infantile paralysis 


zon for the quicksilver deposits, but also to| has been discovered as yet, although experi- 


predict the presence and location of an 
underlying water-bearing stratum which had 
| to be avoided in order to prevent serious 
damage to the underground workings.—J. A. 
Udden, Bureau of Economic Geology and 
Technology, U. of Tex., Austin, Tex. 


* * * 


Resuscitated Fish 

| EXPERIMENTS conducted at the Atlantic 
| Biological Station, St. Andrews, N. B., by 
| Dr. S. W. Britton, on the degree of heat or 
| cold which fish can withstand, show that they 
may be chilled to the extent that their hearts 
stop beating and the whole body is stiff and 
|numb. Then, if the temperature be raised, 
they will soon recover. 

| The experiments were performed on such 
| fishes as the flounder, eel, cod, and skate. 
These fish were living normally in a tank 
| of water at a temperature of about sixty-five 


ments along that line are being made. So 
far the only treatment in the early stage and 
for several weeks thereafter which offers good 


lutely quiet. The worst possible treatment is 
any sort of manipulation of the spine or of 
the limbs. 

“Bear in mind that poliomyelitis is the re- 


are inflamed you avoid using them as much 
as possible; if you have an inflamed joint 
Nature insists that you keep it at rest by 
making it hurt every time you move it. 


any great extent when you have a boil, which 
is just another kind of inflammation. Then 
apply your common sense, and do not let a 





child’s spine or legs be adjusted, massaged 


fish | 


ficult, but if the water was maintained at this | 


lyzed at all, others have slight paralysis which | 
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|or given any other sort of manipulative treat. 
| ment during the inflammatory stage of infan- 
tile paralysis. If you want him to have every 
chance of complete recovery see that he has 
absolute rest and quiet. 

“Poliomyelitis is spread not only from case 

to case, but probably by persons called car. 
| riers—that is, people who have enough re. 
sistance to the germs so that they themselves 
| do not acquire the disease, but who neverthe. 
less can carry active germs in their mouth and 
| nose secretions and pass them along to others 
who are susceptible. Contrary to the general 
belief, many instances of more than one case 
in a family have been found, although some. 
times paralysis has not occurred in the second 
case. 

“The only way of preventing the spread of 
poliomyelitis so far known, is by strict isola. 
|tion of the active case together with the 
exercise of extreme caution to see that the 
well child is not exposed. This means keep. 
ing him away from crowds and _ strangers 
whenever the disease is prevalent. 





. « * 


How Much of the Metal Kettle Dis. 
solves in Cooking Foods 

THE average housewife has little occasion 
to think whether some of the metal of the 
utensils in which she cooks various foods will 
dissolve in the cooking process. Some in. 
teresting experiments on the presence of small 
quantities of metals in foodstuffs have been 
carried on in the state laboratory for hygienic 
research in Helsingfors, Finland. 

In the laboratory referred to, according to 
a description of the work in a German 
pamphlet, experiments were made with various 
metal cooking vessels, with the object of de- 
termining the quantities of the metal absorbed 
by foodstuffs in the process of cooking. For 
the sake of simplicity, ordinary solutions of a 
suitable nature were used instead of the 
|actual foodstuffs. It was found that 250 
| oieaes of a forty percent solution of sugar con- 
| taining one percent of citric acid absorbed, 
when boiled for two hours in a copper kettle, 
twenty-five milligrams of copper; while a 
currant juice containing forty percent of sugar 
and 1.29 percent of acid (calculated as critic 
acid) absorbed twenty grams of copper. For 
determinations on salty foods, a five percent 
solution of salt was used. By boiling for 
three hours the following quantities of metal 
were dissolved in one kilogram: 








Fruit juice contain- 
ing 40 percent 





results is absolute rest, both physical and | 
mental. “Even the exceedingly mild cases | 
should be put to bed and kept there abso- | 


sult of an inflammation, and the only treat- | 
ment for inflammation is rest; when your éyes | 


For 


the same reason you don’t move your neck to | 


sugar and 1.5 5 percent 
Vessel. percent acid, salt solution, 
Milligrams Milligrams 
From pot ..cccccccccccs 1,400 104.0 iron 
Untinned copper kettle 65 70.0 copper 
Tinned copper kettle.. 27 7.0 tin 
| Nickel kettle ......... 76 4.0 nickel 
Aluminum kettle ..... 120 9.0 aluminum 
Brass kettle ......+++- 0.5 1.2 copper 
Brass kettle .......+++ 2.1 2.0 zinc 
Enamelled kettle ...... 6,000 ++ galts 


— 


It will be seen that salty foods dissolve far 
less metal than those containing acid, any 
metal—with the exception of untinned copper 
—being suitable for the preparation of salty 
foods. For acid sugar juices, copper, tin, 
nickel, aluminum and iron vessels appear (0 
be not without danger. Brass exhibits an 
unexpectedly small tendency to give up copper 
or zinc, and would therefore be an excellent 
metal from an hygienic point of view, i2 
which to cook foods. 

* * * 


Animal Life in Deserts 

In a recent number of the Proceedings of 
the Royal Society for 1924, Mr. P. A. Buxton 
records the results of some investigations 
made in Palestine on the relations of tem 
perature and moisture to animal life in 
deserts. 

This observer finds that the soil surface 0 
that region commonly reaches 140 degrees 
Fahrenheit, at mid-day, and that certain i? 
sects are active upon it even at that tem! 
| perature. Their body temperature is foun 
| to be lower than might be expected, probably 
owing to the loss of water during respiration 
An interesting point is that the black fort 
of a dimorphic grasshopper has a — 
perature nine or ten degrees higher than th 
| buff form, when exposed to the sun. 

If the loss of water hypothesis be correc 
| the insect’s need for water is greater tha 
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W hat do ese names convey to you. 
| Thackeray Kipling 
Dostoievsky A REMINDER to keep the promise you Tolstoy 
R. H. Davis made yourself to look up those “best Conan Doyle 
pacoebie stories” which you have missed? 
Turgenieff on _ de Maupassant 
Laws Chen welcome THE GOLDEN BooK—a St 
rving new and delightful kind of magazine that yairenegpen 
Lagerlof brings to your home every month the en- Mark ‘Twain 
Gogol during stories of these and a hundred Pushkin 
Gautier other great writers. Bret Harte 
Bayard Taylor Dumas 
Barrie Oscar Wilde 
Calderon Poe 
Charles Reade Anatole France | 
Daudet Thomas Hardy 
George Meredith Chekhov | 
d’Annunzio H. C. Bunner | 
Heidenstam Mérimée 
O. Henry Heinrich Heine . 
Ambrose Bierce Fitz-James O’Brien 
Margaret Deland Tarkington 
A ith Dull M 
| way wit U oments:! 
There are none in The Golden Book, for only the most here as much as anywhere to win and hold the attention 
interesting stories will appear in it—not those which just of the reader.” 
a few pedants have found interesting, but those that live 7 
solely because so many men and women can be thrilled [his young man may not know that the master writers | 
by them, and be thrilled again and again. whose stories he enjoys so much in THE GOLDEN 
BOOK, got their command of language in this very 
| Picture the editor, Henry W. Lanier, and his staff manner! 
| advisers scanning all literature to find these undying 
| stories that you and I have missed—perhaps because we Good Fun in Place of Bad 
| are too busy to dig them out for ourselves, or because they ; - aie 
oe y To substitute real entertainment of the kind found in The 
were in foreign languages until The Golden Book had ; 
: Golden Book is the one way to offset what has tempted 
them translated. aor ee : 
| young men and women in every generation. Cocktails, 
| é bo « NA ak poe D ing € ies ¢ Si ly ->fense 
| Travel on a Royal Road dance halls, freak dress, petting parties are simply defense 
wien roe reactions of the present age. To offer the young people 
| Subscriptions are pouring in for the new magazine, with something just as daring, just as exciting, just as amus- 
enthusiastic letters of thanks for the wonderful entertain- ing—but something that leaves a finely stimulated mem- 
| ment it affords the whole family. One subscriber puts it ory is the job of the editor of The Golden Book. 
very aptly: “I’ve found the royal road to a command of 
good English! Why should I read dull books on rhetoric Here in The Golden Book are gathered the most 
| when I can read a magazine full of thrilling stories that exciting, the most readable, the most human tales. What- 
| at the same time helps me to gain style? Though my ever your mood, when you pick up the magazine, there 
writings are chiefly sales letters, I know that style helps will always be a story to please you. 
Order THE GOLDEN BOOK while you are in the mood to 
be entertained. The subscription price is only $3.00 a year. 
} 
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* hospitality 


Those who have been 
guests of Hotel Fort 
Shelby carry pleasant 
recollections of unusual 
comforts and courtesies. 


A typical feature of this fine 
hotel! is the Servidor, which pro- 
tects you from unnecessary in- 
trusion of employes and from 
excessive tipping. 


Convenient to rail and water 
terminals. 


Rates per day: $2.50 and up. 
Two persons, $3.50 and up. 
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Thisis astandard Burroughs 
Machine used in banks, offices and 
stores everywhere. It has been com 
pletely overhauled and worn parts 
replaced. It is guaranteed for the 
same period as a new machine. 


Take advantage of this remarkable 
offer today—pay only $10 down and 
let the machine pay its way in your 
business. Total cash price only 
$100, 


Other styles and sizes in leading 
makes of figuring machines. 


Mail 
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is commonly believed. Deserts have a great 
diurnal range of temperature and of relative 
humidity. The night air is often almost or 
quite saturated with moisture, while by day 
the humidity may drop to twenty percent. 

It appears.that the dried fragments of the 
annual desert vegetation are hygroscopic; 
that is, they take up a considerable proportion 
of water from the moist night air and retain 
it for several hours after the sun has risen. 
It is thought that this property of the dried 
pieces of grass and herbage is one of the 
foundations which support all animal life in 
deserts during summer. 
with the moisture absorbed over night, are 
eaten by certain insects. Thus they become a 
source not only of food but also of water, for 
the birds, lizards, predaceous insects, and 
other carnivorous animals. 


* * * 


Lead Used in Telephone Industry | 


Quite astonishing, when presented in con- | 
crete form, is the role which lead plays in| 
industry in general and in the life of the} 
people as a whole. Some very interesting data 
has recently been collected as to the amount | 
of lead used by telephone companies in the | 
United States. The compilation is credited | 
to the National Lead Company. Some of the | 
salient facts presented are as follows: 

There are about seventy-six million fuses in | 
the telephone systems of the country and all 
contain lead. Every telephone line has, in addi- | 
tion to a fuse, a device called a protector. | 
Certain small particles of lead in these pro- 
tectors, which are found both in the exchange | 
and at the subscriber's end of the telephone | 
line, melt when lightning strikes the line and | 
thus break the path over which the current | 
is traveling. 

Every time you telephone, you summon the 
help of lead. In the telephone instrument 
and box there is an average of fifty-one 
soldered connections. Lead is employed in 
all of them. The exchanges in the United | 
States and the telephone lines running out 
of them have billions of soldered connections, 
with a total of about 322,000,000 pounds of 
lead in them. Every year, changes in connec- 
tions require the use of about 70,000,000 more | 
pounds of lead. 

Furthermore, one company uses in a year 
more than 53,000,000 pounds to cover 35,300,- 
000 feet of cable. Today there are in America | 
about 82,000 miles of telephone, telegraph, 
radio and electric light cable covered with 











lead—327,300,000 pounds of it. | 

. . a 

How to Enjoy Reading About | 
Chemistry 


Can the subject of industrial chemistry, 
the chemistry of such things as steel and 
fertilizer and perfumes, be clothed in such 
plain language that the average man who 
once studied a little chemistry will actually 
enjoy reading about it? It can. Dr. H. E. 
Howe has done so in Chemistry in Industry, 
a book edited by him and published by the 
Chemical Foundation, New York. 

When the ordinary man buys books about 
chemistry he wants to be assured that the 
treatment is not too technical. But many 
writers in an attempt to avoid abstruseness 
write down to the level of the moron. This 
is equally undesirable. Chemistry in Indus-| 
try avoids both extremes. 

Its immediate purpose was to prepare a 
background for those who wish to compete 
for the prize essay contest of the American 
Chemical Society, and it reads along so 
smoothly that an associate editor of the 


| Scientific American has really enjoyed read- 


ing it. The twenty-one chapters were written 
by twenty-one different authors, most of whom 
are in a position to write authoritatively. 

For instance, Robert E. Rose, director of 
the technical laboratory of the E. I. duPont 
de Nemours and Co., Inc., writes of the 
foundations of the chemical industry. Buckner 
Speed, technical expert of the Western Elec- 
tric Co., writes of chemistry in the electrical 
industry. M. A. Krimmel of the Hammermill 
Paper Company discusses chemis'ry in the 
paper industry. The other contributors are| 
of the same high standing. 
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tion in starting and running. 
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Maintenance is lowered by the precisely 
centered, distortionless, smooth-running 
mountings assured by Timken Dual 
Duty in all machinery and shafting. 
For Timken bearings correctly carry 
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both radial and thrust loads together. 


Depreciation is lessened by the extreme 
durability of Timken Steel evolved from 
experience with more than 115,000,000 
Timken bearings, in general industry, 
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world. All bearing contact is confined 
to the Timken Steel. There is no wear 
on shafts or shafting. 


Timken cost reductions are denied your 
shop—or your stockholders—now, per- 
haps, only because you may not know 
how practical it is for your business to 
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Seldom does one find more dramatic 
testimony to the work.of the engineer 
and the laboratory £han in the pictures 
on this page. 

The motor of 1890 was:a great im- 
provement over the original Westing- 
house-Telsa, the first practical alter- 
nating. ¢urrent motor to be built. 

But in the years that have followed, 
the same Westinghouse research, which 
gave this mew source of power to in- 
dustry, has increased motor earning 


Gapacity and. enormously decreased’ 


mHtor size and cost. 


. | 
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De Cash Value of Research 


Had there been no improvement in 
design.or in manufaetufing methods, it 
would now cost m@fe.£han $1,000 to 
build the CS motofshown at the left, 
whereas with the iniproyements made 
by engineering reseaf@hj this same-motor 
now costs only $100,£his in spite of ad- 


vanicing labor rates amé-fising costs fot. 


raw materials. 


Facts like these—and there are many 

prove that the great sums invested 
by Westinghouse in brains and equip- 
ment have paid enormous profits to 
American industry. 
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